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Solving 2 equations of first degree in 2 variables 





| First | Solving two equations of the first degree in two variables graphically 


* The meaning of solving two equations graphically is finding the ordered pair or ordered 
pairs which satisfy the two equations simultaneously. 


Since the set of solution of the equation of the first degree in two variables in R x IR is 
represented graphically by a straight line. 


Then to solve the two equations graphically, we do as follows : 





In the Cartesian plane draw the two straight lines which represent the two equations to 
be L, and L, » then the S.S. is the point of intersection of the two straight lines L, and 
L, » then we have three cases. 


L, and L, intersect at 
the point (X, » y,) 


L, and L, are coincident L, and L, are parallel 





e There is a unique o There is an infinite number | * There is no solution 


solution (X, » y) of solutions *The S.S. z: Ø 


e The S.S. 2 ((X, »y,)} 
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We can recognise the number of solutions of any two equations of the first degree in 
two variables by knowing the slope of the straight line and determining the point of its 
intersection with y-axis as follows : 





econd ET Ni Te) equations of the first degree in two variables algebraically 
This method depends on removing one of the two variables to get an equation of the first 
degree in one variable » then we get the value of this variable by solving this equation. 


Then we substitute by this value in any of the two equations to get the value of the other 
variable which we have removed before. 


For that purpose » we follow one of the two methods : 


Substituting method. Omitting method. 


Choose the correct answer : 










We find the slopes of the two straight lines 





m, =m, m,* m, 


The two straight lines intersect 


We find the points of intersection 
of the two straight lines 
with y-axis 


at one point, then we say the 
number of solutions = 1 





The two points are equals The two points are different 


Then the two straight lines are Then the two straight lines 
coincident and the number of are parallel and the number 


solutions is an infinite number. of solutions = O 





The two straight lines: 2 X = 3 and 3 y = 5 are. (El-Dakahlia 2013) 
(a) perpendicular. (b) coincident. (c) parallel. (d) intersecting. 
The S.S. of the two equations: 2X-y=2;X+y=7imlkx Kis e- (Kafr El-Sheikh 2014) 
(a) {C1 »0)} (b) {(2 »2)} (c) 4G +4); (d) (Q »5)} 
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LO The S.S. of the two equations: X-2y 21»3 X^ yz lO in Rx Ris .......... 
(Port Said 2013 » El-Fayoum 2011) 


(a) 15 »2)} (b) 1(2 9 4); (c) {C1 » 5)j (d) 1G > D] 








LO If there are infinite numbers of solutions of the two equations : 
X+4y=7>3X+ky=215>thenk=--......-- (Cairo 2014 » Qena 2013 » El-Dakahlia 2012) 
(a) 4 (b) 7 (c) 12 (d) 21 


ssay problems: 


Find graphically in R x R the S.S. of each pair of the following equations : 


1 

y=2X-3 , X+2y=4 (Port Said 2014) « {(2 » 1)1 » 
2 Find graphically in R x R the S.S. of each pair of the following equations : 

X+y=5 5 X-y= | (S. Sinai 2013) « {(3 9 2)} » 
3 Find in R x R the S.S. of each pair of the following equations : 

2X-y23 - X+2y=4 (Assiut 2013, El-Sharkia 2014) « {(2 5— 1)) » 
4 Find in R x R the S.S. of each pair of the following equations : 


3X+4y=24 : X-2y=-2 (Giza 2012) « {(4 9 3)}> 


ww 


o aaa aaa aa OOOO aaa aaa aaa aaa aaa a a a] 


LO Find the solution set for each pair of the following two equations algebraically 
5 | and graphically : 
y=X+ 4 . X+y=4 (Alexandria 2013) « {(0 » 4)) » 


LL) Find the solution set for each pair of the following two equations algebraically 
6 | and graphically : 
X-y=4 a 3X+2y=7 (Damietta 2013) « 1(3 »—1)}» 


So SOS OOOO OSO aa Doa OOOO aaa aaa aaa aaa a a a a a] 
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Choose the correct answer : 





v Ev Py | 


Find algebraically in R x R the S.S. of each pair of the following equations 4? 


(DX+y=4 , X-y=2 «{(3 >» DF» 
(24X-yz5 ; 2X+y=7 «IQ 93)}> 
(3)X+3y=2 , 3X+4y=6 « {(2 20)» 
(4)5y+X=2 , 2X-3y+9=0 «{(-3 91} » 
(5)2y-3Xz7 , 3y+2X=4 « {(—1 92)}» 


Find in R x R the S.S. of each pair of the following equations : 


(19)2X-y=3 ` X+2y=4 (Assiut 17 » El-Ismailia 15) « {2 » D) » 
(2)3X+4y=24 . x-2y=-2 (Giza 12) « {(4 93)} » 
$554 d Aj « {(2 90)}» 


Find the value of a and b in each of the following : 


Elax+by-5=0,53aX+by=17 


given that (3 »— 1) is a solution for the two equations (El-Gharbia 2014) «2 91» 


If: f (X)= ax b f (1)=5 f (2) =11 » then find the value of a and b «293» 
(El-Fayoum 2009) 


LO A rectangle is with a length more than its width by 4 cm. If the perimeter of the 
rectangle is 28 cm. Find the area of the rectangle. (Alex. 2012) « 45 cm? » 


| Which of the following graphs represents two equations of the first degree in two 


variables which have no common solution ? 
V, 





GU a a a a a O Or a a a a a A aa A aaa 415787212141 a a E] 
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iJ 
3 3 
y J 
3 In the opposite graph : y 
iJ 
9 | The S.S. of the two 5 
da Ir 
3 equations which are iJ 
32 3 
a represented by the q 
dy 
a two straight lines L, and L, is +=: a 
dg 
3 (a) {(2 »2)} (b) {(3 »2)} (c) {(2 »0j (d) {(2 » 55 s 
dg 
ri J 
dg | The point of intersection of the two straight lines: X + 2=0 »y 2 X1s «e dg 
dg J 
3 3 (El-Dakahlia 17) a 
| | | dy 
B | (a) (2 »2) (b) (2 » 0) (c) C2 »-2) (d) (0 » 0) 3 
da I 
dJ 
* The two straight lines: 3 X27 >2 y = 9 are e. (Matrouh 16 » Luxor 16 » El-Sharkia 15) y 
dg 
y 4 | (a) parallel. (b) coincident. a 
iJ 
S |(c) intersecting and non perpendicular. (d) perpendicular. 3 
y 2 
3 The two straight lines : y= X-3 »y =X+3 are oe- a 
o 4 
a (a) parallel. (b) perpendicular. (c) coincident. (d) intersecting. y 
5 I 
3 The two straight lines representing the two equations: X+5y=15X+5y-8=0 y 
a 6 are ee (El-Beheira I7 » Giza 16) y 
y (a) parallel. (b) coincident. 3 
3 (c) perpendicular. (d) intersecting and not perpendlicular. dJ 
E 5 
dy 
y EN The S.S. of the two equations: X-2y=153X+y=10inRx Ris eee- 3 
3 7 (Port Said 13 » El-Fayoum 11) ? 
dg | | dg 
3 | (a) {(5 »2)} (b {(2 ,4)) (c) {0 »3)} CEC: 
3 3 
N dg 
N dg 
N dg 
N dg 
N dg 
N dg 
N dJ 
dy 
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£I The two straight lines : 3 X+ 5y 2055 X—3 y =0 are intersecting at = 
(Alexandria 14 » El-Beheira I1) 








(a) the origin point. (b) the first quadrant. 
(c) the second quadrant. (d) the fourth quadrant. 


If the point of intersection of two straight lines: X — 1 20 »y 22k lies on the fourth 
quadrant » then k may be equal -+ (Kafr El-Sheikh 16) 


(a) — 5 (b) O (c) 1 (d) 5 


Complete the following: 

(1) If L, AL, =Ø »then the S.S. of the two equations which are represented by the two 
straight lines L, and L, are ..-..--.-- 

(2) Two equations are represented by the two straight lines L, and L, and they have 
an infinite number of solutions : then the two straight lines are .......... 

(3) The two straight lines which represent the two equations : X 23 »y = 1 are intersecting 
at the point -.......-- 

(4) The point of intersection of the two straight lines: X+3=0»,y-5=0 
lies in the +......... quadrant. 


(5) ==] The solution set of the two equations : X+y=0,5y-5=0inlkx Ris---------- 


(6) Li The S.S. of the two equations: X -3y 24,3y- X2 linIR xis eee- 

(7) ES The S.S. of the two equations: 4X -y 26,8X*2yz 12ini& x Ris e- 

(8) The unique solution of the two equations: y =2 2 X= y in R x is e- 

(9) The S.S. of the two equations : > +1=0,y+5=0nkxkRi1s --.--- casi (North Sinai 12) 
ao lfX+y=5.X-y=3 >then X?-y%=.......... (Red Sea 11) 
a) e 


are parallel » then a = .......... 





If the two straight lines which represent the two equations: X+3 y=45X+ay=/7 


42) LI If there is only one solution for the two equations: X -2y = 1and2 X * ky 22 


» then k cannot equal .......... 


or r r x x Or r r O x Or Or Or r a O Or Or r r r Oa Or Or r o a O Or Or r o a Oa Or r r o r Oa Or r r a a Oa r r o a a a a o o a a a r o G a a a o Go G Ca C G Ca 4141212181 
or OO Or r r aaa aa r ST or a O Or Or r o r Oa TATA TATA a Oa O r r r r a Or o o o a r aaa aaa a aaa aa a a a a] 
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3 

4 

Sheet (2) 2 

. q 0 0 0 0 0 dd 
Applications on solving 2 equations of first degree in 2 variables 3 

- — — 4 

In this kind of problems, the solution takes the following steps : | 3 
| mE ] 4 

1 Let one of the two unknown be X and the other be y a 
From the given data in the problem» form two equations of the first degree in X andy | 3 
Ir 
Solve the two equations algebraically or graphically to get the values of X and y 3 
It is preferable to solve them algebraically. q 
o a 

Choose the correct answer : is 
dg 

s dg 

The 2-digit number in which the units digit = X and its tens digit = y 18 -+= a 
| M Ir 

(a) X y (b) X+ y (c) X+ 10 y (d) 10 X + y 49 
dg 

Twice a number formed from two digits if its units digit = X and tens digit = y 3 
dg 

A is 

| a 

(a) 2 X+ 10 y (b) X + 10 y (c)2 X+2 y (d) 2 X +20 y 4s 
dy 

| Two numbers X and y » X is more than y by 5 »then y = vee a 
dy 

(a) 5 X (b) X- 5 (c) X +5 (05-x q 
dy 

dg 

If the number X is more than twice the number y by 3 » then ---------- 49 

| 4 

(a)2y-X=3 (b)X+3=2y (c)2X-y=3 (1x-2y=33 
4 

If Ahmed's age now is X years and Mohamed's age now is y » then the sum of their y 
dy 

ages 5 years ago IS «+: years is 

! 4 

(a) X + y (b)X+y-5 (c) X y - 10 (d) X * y * 10 3 
dy 

dy 

dy 

dy 

4 

de 

dg 

dy 

dg 

dy 
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ssay problems: 


1 


ssay problems: 





The sum of two numbers = 12 and twice one of them is more than the other by 3 


Find the two numbers. 


The sum of two natural numbers is 63 and their difference is 11 


Find the two numbers. (El-Beheira 16) « 37 +26» 


The sum of two integers is 54 » twice the first number equals the second number. 


Find the two numbers. « 18 +36» 


LU A rectangle is with a length more than its width by 4 cm. If the perimeter of the 


rectangle is 28 cm. Find the area of the rectangle. (Cairo 17 » Alex. 12) « 45 cm? » 


e 


o OOO aa aaa OOOO aaa OO aaa aaa aaa aaa aaa aaa a a a a] 


If three times a number is added to twice a second number the sum is 13 » and if the first 


number is added to three times the second number the sum is 16 ; 


find the two numbers. (Port Said 17) «155» 


LE A two-digit number » the sum of its digits is 11 If the two digits are reversed » then the 





resulted number is 27 more than the original number » what is the original number ? 


omework 


(Kafr El-Sheikh 16) « 47 » 


LL! If the number of the teams participating in the African Nations Cup is 16 teams » and 
the number of non-Arab teams is 4 more than three times the Arab teams » 


find the number of the participating Arab teams in the championship. « 3 teams » 


The sum of ages of a man and his son is 55 years. If the man's age is more than four times 


his son's age by 5 years. Find the age of each of them. «45 years » 10 years » 


IIIR II IIIR IIIR AIII 10 ARANA 
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LH Two supplementary angles » the twice of the measure of their bigger equals seven 


3 
times the measure of the smaller. Find the measure of each angle. « 140° 5 40? » 
4 iL! Two acute angles in a right-angled triangle » the difference between their measures is 50º 
Find the measure of each angle. (Damietta 17 » Kafr El-Sheikh 17 + North Sinai 15) « 70° 520º » 
CO If the sum of the ages of Ahmed and Osama now is 43 years » and after 5 years 
D | the difference between both ages will be 3 years. 
Find the age of each of them after 7 years. « 30 years » 27 years » 
A two-digit number equals 5 times the sum of its digits. If the two digits are reversed then 
6 | the resulted number will be more than the origin number by 9 


Find the or igin number. « 45 » 


6787272727 aaa OOO aaa aaa DOOR aaa a a a a a a] 
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Solving an equation of the 2nd degree in one unknown grphically and algebraically 





First; Solving an equation of the second degree in one unknown graphically : 


To solve an equation of the second degree in one unknown graphically » we do 
the following steps : 


Put the equation in the form : aXº+bX+c=0 
O Assume that: f COS aX? +bX+c 
Draw the curve of the function f by the method that you studied previously. 


Determine the points of intersection of the function curve and X-axis » then the 


X-coordinates of these points of intersection are the solutions of the equation : f (X) 20 












Case (2) 5 * Case (3) 
The curve intersects The curve touches The curve does not intersect | 
X-axis at two points X-axis at one point X-axis | 


ERE 





There is a unique solution There is no solution 
in IR in R 
The S.S. - {l} | The SS.= Ø 


There are two solutions 
in IR 
The S.S.= {l ,m) 





Solving an equation of the second degree in one unknown 
using the general rule (general formula) : 





a r r x x Or r a aa aa r ST r a O Or Or r o a Oa Or r or o r Oa O r r a a Oa r o r a a a r o o a a a r aaa aa a a a a a] 
or aaa aaa aa Or r o a O Or Or r o a O Or r or or r Or Oa r r r r a Or o r a r a r o or a a O r aaa aaa a a a a a] 
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Choose the correct answer : 





The opposite figure represents the curve of a quadratic 
function f »then the solution set of the 

equation f (X) = 0 in IR is -.......-- (Cairo 16) 

(a) 2 (b) {1} 

(c) 105 (d) 1(0 > Dj 










e 


UU aa a aaa aa OOOO aaa aaa aaa aa aaa aaa a a a a a] 


In the opposite figure : vs | 
The S.S. of the equation f (X) = 0 in Ris === 
(a) 1-25 (b) [-2 54] 

(014r; (d) 2 


¡In the opposite graph : 


e 


The S.S. of the equation f (X) = 0 in Ris -ee (Cairo 15) e 
(a) (2 5-1) (b {(3 » DI 
(c) 1351] (d) (3 >0) = r- 


If the curve of the quadratic function does not intersect the X-axis at any point » then 


the number of solutions of the equation f (X) = O in Kas evee (El-Monofia 17 » Qena 04) 
(a) a unique solution. (b) two solutions. 
(c) an infinite number. (d) zero. 


IIIR III IIRI III IIIA IIIA 13 Pad a da ada da dada ada ada da dada ada da da da dada ada 
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ssay problems: 


If the curve of the quadratic function f passes through the points (2 + 0) » 
(— 3 +0) and (0 »— 6) » then the solution set of the equation f (X) =0 in Ris ~- 


(El- Dakahlia 17) 


(a) -2,3) (b) [3 52} (o) {2-3} (d) [-3 5-6} 


| The curve of the function f : f (X) = X^ — 5 X intersects the X-axis at the two 


(a) (2 »0) » (0 35) (b) (0 50) » (5 50) 
(c) (2 »0) »(—5 30) (d) (0 50) 5 (— 5 50) 


Find the S.S. of the following equation in R : X 242X-3=0: 
(1) graphically on the interval [- 452] (2) using factorization. 


(3) using the general formula. (4) using the calculator. 


Represent graphically the function f : f (X) =X ^ .2 X in the interval |- l >» 3] ` 
from the graph find the S.S. of the equation : X LEO (Suez 12) 


Find in R the S.S. of each of the following equations using the general formula : 
(1)X74+7X4+2=0 approximating the result to the nearest tenth. — (Ei-Kalyoubia 16) 
(2) x*-~4%X+1=0 approximating the result to the nearest two decimal digits. 

(Giza 17 » Aswan 14 » Alexandria 13) 
(3) ES 2 x“-4x+1=0 rounding the result to three decimal digits. (Qena 12) 


(4) El 3 x*-6X+1=0 rounding the result to the nearest three decimals. (South Sinai 15) 


a aaa aa aa OOO aa OOOO aaa aa aaa aaa a a a a E] 


did dd dada dd dad da da da dl dd Id Ida da da da 4242 J424243424242424342424242424242424242424242424242 dd] 
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Choose the correct answer : 
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RIDIR IIRI RR RR SR SR SR SR SAR 15 II da dada IIRI aa da da dada da da a aa da dad 





2 When a dolphin jumps over water surface » its 


pathway follows the relation y = — 0.2 Xº+2X 
where y is the height of the dolphin above water 





surface and X is the horizontal distance in feet. Se A RE seção E e 
ver a mE us 


Find the horizontal distance that the dolphin covers 


when it jumps from water till it returns again to water. « 10 feet » 


omework 


If the S.S. of the equation: 4 X^ - 4X - k 20 is {-+} en dan 
(a) 2 (b) | (c) - 1 (d) - 8 


If X = 3 is one of the solutions for the equation: X^ —a X — 6 = 0 »thena= ------- 
(Suez 17) 


(a) 3 (b) 2 (c) 1 (d) — 1 


In the equation : a x?+bx+c=0 >» ifb*-4ac>0 >» then this equation has ---------- 


GU NEAR... MA 


roots in IR (Damietta 16) Jq 


(a) 1 (b) 2 (c) zero (d) oo 


In the equation : ax*+bxX+c=0 >ifb*—4ac=0 » then the number of real 
solutions of the equation = ---------. 


(a) 1 (b) 2 (c) zero (d) an infinite number 


In the equation : a X 2+bx+c=0»ifb?-4ac<0 > then the number of roots of the 
equation in IR = --------- 


(a) 1 (b) 2 (c) zero (d) an infinite number 


ev Ev Ev Ex Ex Ex Ex Ex Ev Pv Pv Pv Ex Ex Ex D P Pv Pv Pv Ex Ex Dx P Py Lv fy Ly 
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QUU OO aa a aa aaa aaa Rao aa aaa aaa aaa aaa a 6151212181 


I£ X ER » then the equation: X?+X+1=0 .......... 


ssay problems: 


(a) has two roots. (b) has one root. 


(c) has no roots. (d) has an infinite number of roots. 


LII Graph the function f : FLO) = x? +2 X+ 1 in the interval [- 45 2] 





and from the graph » find the solution set of the equation : X 2+2X+1=0 


M Draw a graphical representation of the function f where f (X) = 6 X- X ? 9 in 
the interval [0 55] and from the drawing find : 
(1) The maximum value or the minimum value of the function. 


(2) The solution set of the equation : 6 X — X 2 9=0 (Port Said 12) 


Find in R the solution set of each of the following equations using the general 
formula approximating the result to three decimal digits : 


(1x?=6x-7 (2)2x*-10X=1 (Damietta 13) 
(3) EI X(X-1)24 (Kafr El-Sheikh 16) | (4)2 X^23(2—- X) 
(5)X7-2X442X43 | (6) £8 (x-3) -5xz0 


(A A snake saw a hawk at a height of 160 metres and hawk was flying at a speed of 
24 metre / minute to pounce on it. If the hawk is launching vertically downwards 
according to the relation d 2 Vt + 4.9 t? where d is the distance by metre » V is the 
launching speed in metre / minute and t is the time in minutes. 


Find the time the snake takes to escape before the hawk reaches it. « less than 3.77 seconds » 


a aaa aa aa A OO aaa OOOO aaa aaa aaa aaa aa a a E] 
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ATATATATATATATATATATA TATA TATA TATATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TRTA TATA TATA TA TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATATATR] 


The method of solving two equations in two variables » one of them is of first degree and the 
other is of second degree » depends on the substituting method. 





Choose the correct answer : 


1 


Sheet (4) 
Solving 2 equations in 2 variables 
one of them of 1st degree and the other is of 2nd degree 


The S.S. of the two equations: Xy 25» X+Xy=6inRx Ris eces 


(a) 10 »5j (b) {(5 » 6)} 

(c) 1(5 2) + (d) Ia 59) » (5 , DE 

If X^-y^215, X-y 23 then X+y= oee (Cairo 16) 
(a) 5 (b) - 3 (c) 3 (d) 5 

(11 The S.S. of the two equations: X- y 0» Xy z9 inI& x Ris eee» (El-Gharbia 11) 
(a) {(0 0)! (b) {(—3 »3)} 

(c) {(3 53) (d) {(—3 »—3) »(3 »3)} 


The S.S. of the two equations : X — 1-0 » X?^-y^-22inRxRis n 


(a) 10.» D] b){d>.-D} (Oo Do AD (DO 


The S.S. of the two equations: X21» X*-y*=10in R x Ris v 
(a) (0 »3)} (b){(1>-3)} ©{0:3) 1-3} (DO 


UU OO aaa OOOO aaa aaa aaa aaa aaa a a a a a] 
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O 00 ~y ©) Q A 0 


- 
e 


a aaa a o a a a E] uiri SO aaa a aaa aa a a a a aa a a a a a a a a] 
=à 


ssay problems: 


Find in R x R the S.S. of each pair of the following equations : 


X=y ; x?4+y?=2 (Souhag 09) « 4(1 91) 9(-19-D}» 
x-2y=0 ; x?-y*z3 (Port Said 17) « 42 91) $(-2»- D] » 
X-y=0 X2+Xy+y/=27 (Comida Sa gs pe 
y-2X20 , Xy=18 (El-Sharkia 14) «{(3 96) 5(-3 3- 6)}» 
y=X-1 4 y +X= 7 (Qena 09) « {(3 32) 9-2 »—3)} » 
X-y=1 . X?4 y? 225 (El-Beheira 17) «(23 9-4) >(4 33)» 
X+y=7 , Xy=12 (Qena 17) « {(4 33) 13 »4))» 
y-X=2 >» xX74+Xy-4=0 (El-Gharbia 17) « {((—2 90) (1 93)}» 
X-2y-1=0,  Xx*-xyz0 «(05- 19s C 15-0)» 
x-y=10 ,  X?-Axye-y!25 «(C2 »-12 9(12 52)» 


The sum of two real numbers is 9 and the difference between their squares equals 45 


Find the two numbers. (Kafr El-Sheikh 13) « 7 »2» 


The perimeter of a rectangle is 18 and its area is 18 cm? 


e 


o OOO aaa aaa OOO aaa OOOO aaa aaa a aaa a a a a] 


Find its two dimensions. (New Valley 16) « 6 cm. »3 cm.» 


LA A length of a rectangle is 3 cm. more than its width and its area is 28 cm? 


Find its perimeter. (El-Fayoum 12) « 22 cm. » 


NARRADA 18 ARIADNA 
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1 


1 


2 


Q2 


4 


a OO aa OOOO aaa aaa aaa aa aaa aaa aa a a a] 


Choose the correct answer : 





ssay problems: 


omework 


The S.S. of the two equations : X+y=0» X + y^ Z2inR xRis .......-- (Assiut 13) 
(a) 1(0 >0)5 (b) LA »- Dj 
(1C 1 DE ( 10 ,-D C15 DJ 


The ordered pair which satisfies each of the two equations : Xy 22» X- yz] 


[Sure (El-Sharkia 12) 


(a) (1 » 1) (b) (2 > 1) (c) (1 »2) (à) (> » 1) 





LA One of the solutions for the two equations : X-y 22» X ^. y^ 220 


IS 5I (Qena 17 » Port Said 14) 
(a) (- 452) (b) (2 5-4) (c) (3 » 1) (d) (4 » 2) 
Ify-1-X» (X+ y) +y=5 stheny=---------. (El-Fayoum 12) 
(a) 5 (b) 3 (c) - 4 (d) 4 
EXº+Xy=155X+y=5» then X=... (Cairo 06) 
(a) 3 (b) 4 (c) 5 (d) 6 


y*2Xz20 5 6x?-y*272 « {(6 »— 12) 9-6 5 12)} » 
X+y= 0 5 y^ =X (c^ October 11) « ((0 30) »5(13— 1); » 
y X=3 ; Xx*-2X-43y 15 (Alex. 11) « {(-3 30) 9(2 95)}» 


x=0 ; X? y^ 4 X 3 y — 10 = 0 (Ismailia 03) « ((0 »2) 5(0 >-5)) » 


a OOO aa aaa OO aaa aaa aaa aaa aaa aaa aa a a a a] 
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The sum of two real positive numbers is 17 and their product is 72 


5 
Find the two numbers. (Alex. 09) « 8 99» 
6 LL A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm. 
Find the lengths of the other two sides. (El-Monofia 15) « 5 cm. » 12 cm. » 
The length of a rectangle is X cm. and its width is y cm. and its area = 77 cm? 
7 If its length decreases by 2 cm. and its width increases 2 cm. 


» then it will become a square. 


. ERE 2 
Find the area of the square. (North Sinai 05) « 81 cm” » 


w^ 


QUU aaa a aaa aaa OOOO aaa aaa aaa aa aa a a a a] 
o aaa aaa aa aaa OOOO aaa aa aaa aaa a a a a a] 


IIIR III IIRI IIIR III 20 Paso ada ada da dada ada ada da dada ada da da da dada ada 
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Sheet (5) 
Set of zeros of a polynomial function. 


Generally peeeeu—— ea 


If f is a polynomial function in X » then the set of values of X which makes f (X) = O is 
called the set of zeroes of the function f and is denoted by z (f) 






i.e. z (f) is the solution set of the equation f (X) =0 in IR 





e A = aa ma a e 


(Notice the the difference ar among f of (X) »z( f) ng f «f (x) >z ($): )—————— 


* f denotes to the function 


e f (X) denotes to the rule of the function or the image of X by the function f 


* Z(f) denotes to the set of zeroes of the function f and it is the solution set of the equation 


fOS)=0miR 


Choose the correct answer : 





LO The set of zeroes of the function f : f (X) 2 - 3 Xis .......--. 
(Alexandria 2014 , El-Fayoum 2013) 


(a) {0} (b) 1-3! (c) 1- 3.01 (d) IR 

2 The set of zeroes of the function f : f (X) = 5 is +......--- (Alex. 2005) 
(a) 155 (b) 10j (c) IR (d) O 

3 The set of zeroes of the function f : f (X) = zero is «++ (Qena 2009) 
(a) Y (b R— 101 (c) IR (d) zero | 

4 The set of zeroes of the function f : f (X) = NE DS 18 remos (Southern Sinai 2014) 
(a) {0} (b) {5} (c) [-5] (d) 1-5 55} 

5 The set of zeroes of the function f : f (X) = X^ + Xis =- (New Valley 2008) 
(a) Y (b) {0} (c) {051} (d) {0 ,- 1 

6 The set of zeroes of the function f : f (X)2 X 9 as 89 Nis ross (Beni Suef 2011) 
(a) {0 52} (b) {2 > 16} (c) {6 » 16} (d) {055} 


a OO aaa aaa OOOO aaa aaa aaa aaa aaa aaa a a a] 
— 
2787272727 AT LT ST aaa OO aaa aa OOOO aaa aaa aaa aaa aa a a a] 
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dg 
3 
7 «If f(X)—-X ^ + X 1 »then the set of zeroes of the function f is -...---- (Fayoum 2006) J 
(a) {0} (b) {1} (c) 2 (d) {2} 
LA The set of zeroes of the function f : f (X) = X (X^-2 X + 1) is «......... 
8 ( Alexandria 2013) 
(a) LO > 1] (b) f0 »-1} (c) {0} (d) 11j 
9 Ea ifz(fy={2} 00) =X ?-m;sthenmz +... (El-Sharkia 2014 , El-Dakahlia 2013) 
3 
(a) 42 (b) 2 (c) 4 (d) 8 
10 LO Hz ($) = 131 f (X)-7 X^-3X?-a,thenáz em (Port Said 2014 , Assiut 2011) 
(a) — 50 (b)-> (c) 5 (d) 50 


If {2} is the set of zeroes of the function f : f (X) = X^-2aX-8 sthenas se 
11 | (a) 2 (b) -2 (c) 4 (d) 4 


(El Wadi El-Gedied 2014) 
ssay problems: 


Determine the set of zeroes of the polynomial functions which are defined by the 
following rules in R : 


f(X)=5X+10 


— 


f00=x*-2X 
f00=x?*-16 
f00=x*+9 

f(x) =x*-125 

f (X)=5xX°-20X 
f00)=2x*+54 Xx 


f00)=2x*-5x-12 


O | amiani na; na; &}] OoOo]|Nn 


f(X)=X(X-5)-14 


o OOO aa OOO oa OSO ao aaa OOOO aaa Ra aa a A] 
a aa a a aa OO aa OOOO aaa aaa Oia aaa aa aaa a a a] 
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— 


0 


bh — 
N — 


ms 
Q2 


— 


On I OO NO 


o OOO AT LT ET ST aaa oT ST OT AF eT RT eT OSO aaa aaa aaa aa a a a a a a a] 
O 


Choose the correct answer : 





f009=2xt+x*-6x* 
CO If the function f : f (X) = X? -2 x?- 75 


Prove that : The number 5 is the one of the zeroes of the function f (Beni Suef 15) 


If the set of zeroes of the function: f Q0 2a X^ +X «bis {051} 


Find the value of each two constants a and b (Alex. 17) «—1 »0» 


(i If the set of zeroes of the function f where f (X) = a X^-bX-^15is 13 ` 5} 


E 


o aaa aaa OOOO aaa OOOO aaa aaa la aaa a a a a a] 


Find the values of a and b «ls 85 


E HITO Oh eee 


Homework 


eI OOOO FE 


LO The set of zeroes of the function f : f(X)=-3 X is .......--. 
(Alexandria 2014 , El-Fayoum 2013) 


(a) (05 (b 1-3] (e) [-3 ,07 (d) IR 

The set of zeroes of the function f : f (X) = XT o xXisess (New Valley 2008) 

(a) Y (b) {0} (c) [0 » 1] (d) {0 ,- 11 

CO Ifz(f)2 121 $00 =X A s Thef flies (El-Sharkia 2014 , EI-Dakahlia 2013) 
3 | | 

(a) 2 (b) 2 (c) 4 (d) 8 

The set of zeroes of the function f : f (X) 251s +.......-- (Alex. 2005) 

(a) 154 (b) 10j (c) IR (d) 

The set of zeroes of the function f : f (X)2 X S BOK is sese (Beni Suef 2011) 

(a) {0 52} (b) {2 > 16} (c) {6 516} (d) {055} 

LO Hz ($) = {5} sf (X)= X = XE a TS E sea (Port Said 2014 , Assiut 2011) 

(a) — SO (b)—5 (C) 5 (d) 50 
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dg 
dg 
7 The set of zeroes of the function f : f (X) = zero 18 «+ (Qena 2009) y 
(a) Ø (b) R-{O} (c) IR (d) zero . 
8 If f (X)=X 24 X +1 > then the set of zeroes of the function f is --.----- (Fayoum 2006) 
(a) {0} (b) {1f (c) 2 (d) [2] 
If 121 is the set of zeroes of the function f : f (X)=X ?.2aX-a2^sthenazs e. 
9 | (a)2 (b) -2 (c) 4 (d) — 4 
(El Wadi El-Gedied 2014) 
10 The set of zeroes of the function f : f (X) = X7—25 is e (Southern Sinai 2014) 
(a) {0} (b) {5} (c) {-5} (d) {-5 55} 
CA The set of zeroes of the function f : f (X) 2 X (X^-2 X +1) iS ee 
11 ( Alexandria 2013) 


(a) {051} (b) {0 ,— 11 (c) {0} (d) {1} 


ssay problems: 


Determine the set of zeroes of the polynomial functions which are defined by the 


following rules in R : 


f(X)=6X?7-2xX?-4X 


— 


f (X)=25-9 x? 
f Q02x*-3x-4 


f(X)=X*4+2X-6 


ao; |] @®!|] N 


FOO) =(X-2)(X+3)+4 (El-Monofia 15) 


a aa a a a a a aa a a a aa a A aa a a a a a a a a a a a a] 
a aa a a a a a OOO aaa aa aaa a aa a a a a] 
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SOS ao ao aaa aa a a a] 


Sheet (6) 


Algebraic fractional function. 
| 


If p and k are two polynomial functions » z (k) is the set of zeroes of the function k » 





then the function n where n :R-—z(k) — R sn (X) = i 
X) 


| nis called a real algebraic fractional function or briefly it is called an algebraic fraction. 


Remark 





The set of zeroes of the algebraic fractional function is the set of values which makes its 


numerator equals zero and its denominator does not equal zero. 


i.e. The set of zeroes of the algebraic fractional function 


= the set of zeroes of the numerator — the set of zeroes of the denominator. 


For example: 


2 sic 
* If the function n : n (X) AA » then n (X) = _XX+3) 
Xx“-9 (X= 3) (00 + 3) | 

.e.z(n)=40 >-3)-43 ,-3}={0} 
e If the function n : n () =%+0 then OOS — ta 
X2+X-2 (X— 1) (X + 2) 


Le.z(n)=(4-2+-11 »-2+=9D 





* The common domain of two algebraic fractions is the set of real numbers that makes the 
two algebraic fractions identified together (at the same time) 
* Assume that we have the two algebraic fractions n, and n, where : 


3 5X 
n: (an and n = — 
1 ( ) x2 2 (X) D we 








then the domain of n, (say) m, = IR — {2} (because n, is undefined when X = 2) 
and the domain of n, (say) m, =R- 41 »— 1} (because n, is undefined when X=1 or X=- 1) 
According to that : 


= |R — the set of zeroes of the two denominators 


(because n, and n, are undefined together when X 22 or X21 or X=-1) 


a aa a a ST ST AA a a a O Or OO OOOO aaa aaa aaa aaa aa a a a a] 
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Choose the correct answer : 


I 4 
4 4 
4 4 
I 4 
4 4 
J 4 
4 4 
4 | 4 
I 4 
4 7 4 
4 I 
4 I 
4 ] I 
4 4 
4 4 
4 I 
4 4 
4 I 
N 4 
4 I 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 J 
4 4 
4 4 
4 4 
4 4 
4 E I 
5 5 
5 5 4X y 
4 4 
4 4 
4 4 
4 7 4 
4 I 
4 4 
4 I 
4 4 
4 I 
4 I 
4 4 
I I 
I I 
4 I 
4 4 
I I 
N 
J 
4 4 
I " I 
4 4 
I 4 
I 4 
I I 
I I 
4 I 
4 I 
4 I 
I I 
4 I 
4 I 
4 I 
I I 


dA 
x? + 
(a) R (b) R- [-1] ()R-[- +5) ()R-(1) 





The domain of the function n : n (X) = IS «e (North Sinai 2013) 





The domain of the algebraic fraction = 2 equals the domain of the algebraic 


2 fraction -.......-- ( El-Kalyoubia 16) 


X 3 X-5 
(a) 265 (b) 3 (C) x —5 (d) X73 








3 | WF 007 x ; > then f (2) = e. (Qena 2006) 


(a) 2 (b) 1 (c) zero (d) undefined. 


If the domain of the function p: p (X)= "ONFEUPS e IR — {2} 


4 " then the value of f= A (Port Said 2003) 
(a) 4 (b) 2 (c) -2 (d) -4 


The domain of the function f : f (X) = —————1S eee 
(a) R (b) {-2 52} (c)R-{-2,2}  (d)R-[(-2505>2) 
6 The common domain of the two fractions X-s ? 2X-10 IS «eee (El-Menia 14) 
(a) R (b) R- {5} (c)R-{2} (d)R—- 1255] 
"The common domain of the two functions n, : n, (X) 2 5 X- 15 
Pl, m : n, (X)= — AIS eee 
(a) R-{5} (b)R-{2>,-2}  (c)R-(5>2>-25 (DR 





If the domain of the function n : n (X) = = 2 is R sthen a e... O (El-Dakahlia 16) 
a 


a= o. (b) > (c) < (d) « 


J J 
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ATATATATATATATATATATATATATATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TRTATATA TATA TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA TATATATATR] 


ssay problems: 


Choose the correct answer : 





1 


Determine the domain of each of the algebraic fractional functions which are defined 


by the following rules : 











(ayn (x) 2 £7 OM 
(3) £d n (x) - X I | a)n (x)=%2 
—— @) tan oo 2 +1 
@) EA n (x) = 2 ET (8) @ n (X) = E! 
@)n (x) =A "m 
49 n(x) = 4X3 aan (x) - X 3X8 





LH Tf the domain of the function f where f (X) = x 7 is R- 1- 2} and f (0)=3 

9 then find the value of each a and b (El-Fayoum 16) «2 > 6» 
2 

d X a 6 X + 8 . | 

AA is 44 
bX-4 i j 

and its domain is JR — {2} » then find a sb (El-Sharkia 17) «1 > 2» 


TO Y CODO FER 


Homework 


TT Y CODO FE 


If the set of zeroes of the function f where f (X) = 


w^ 


o aa a aaa aa aaa ORO aaa aa aaa aaa aa a a a a] 


e equals the domain of the algebraic 





The domain of the algebraic fraction = 








ar eas (Kafr El-Sheikh 2014) 
x X — x -5 

ial (b) X-3 (C x5 (d) X3 

If the domain of the function p: p (X) = ETE DA IR — 12 } 

, then the value of l = .......... (Port Said 2003) 

(a) 4 (b) 2 (c) - 2 (d) — 4 
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dg 4 
3 3 
y 3 The domain of the function n : n (X) = E | IS e (North Sinai 2013) y 
dg ) ^ TID 10) | D | ] dg 
go [GR (b) R- 1-1] (c)R-{- 51 @R-{z¢ q 
y | er: 
a If f (X)= 7} s then f (—2) = eee (El-Dakahlia 16) 3 
$^ : bis (c) z (d) + 5 
3 |77 OFO ja FED E 
3 3 
; E 
3 Essay problems: 3 
a Find the common domain of the following algebraic fractions : a 
dg 4 
dg Es 3 X+2 X-4 J 
3 03 > x GUY > x27 a 
dy | m ga 2 J 
ME X+3 — aX +X] X'-1 à | 
3 1 (3) x-2 * eb (North Sinai 09) (4) > X , xx (Port Said "S 
dg X 3 X +3X X 2+3X+9 dg 
B |OU cix OX ex xim 3 
dg 4 
dd Ey E M , 2% (8) x*+4 ee 4 
y x'-sY6 O “Co xs O Xx +4X+4 a 
dg | dg 
* 2 Determine the domain of the function n : n (X) = D IT q 
y , then find n (0) sn (2) (New Valley 08) a 
dg Ir 
a 3 LJ If the domain of the function n : n (X) = i x x,y R-+3} a 
-ax 
* » then find the value of a (Beni Suef 17) « 6» y 
dg "Vu 11 | dg 
JJ If n is an algebraic fraction where n (X) 2 —-;—————— and n (a) is undefined | y 
44 4x?-12X+9 23 
3 » then find the value of a «3» 3 
3 3 
dg 3 
dg Ir 
3 q 
3 3 
dg 3 
dg 3 
dg 3 
dg Ir 
dg 3 
dg 3 
dg 3 
dg 3 
dg 3 
3 3 
dg 3 
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Equality of two algebraic functions. 


| Reducing the algebraic fraction | 





Definition 





It is said that the algebraic fraction is in its simplest form if there are no common factors 





between its numerator and denominator. 


asuma 





From the previous , to reduce the algebraic fraction , we do as follows : 


LI mo ———eem 












1 Factorize each of the numerator and denominator perfectly. 
Identify the domain of the algebraic fraction before removing the common 


factors between the numerator and denominator. 





Remove the common factors between the numerator and denominator 


to get the simplest form of the algebraic fraction. 


Equality of two algebraic fractions 


It is said that the two algebraic fractions n, and n, are equal (i.e. n, = n,) 
if the two following conditions are satisfied together : 


ll The domain of n, = the domain of n, 


n, (X) =n, (X) for each X € the common domain. 


Choose the correct answer : 














If the domain of n, : n, (X) = ^ z equals the domain of n, : n, (X) = ~ 
À | RES crer 
(a) 8 (b) - 8 (c) - 3 (d) 24 
If n, (X) = o » 1, (X)=X+ 2 » then n, =n, when they have the same domain 
2 which 1S =e (Fayoum 03) 
(a) R (b) IR - 121 (c):R- 1-2] (d) R-{1} 


O OOO aa OO aaa OOOO aaa aa aaa aa aaa aaa aa a a a a] 
UU aaa aaa OOOO aaa aaa aaa aaa aaa aaa aa a a a] 
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a aaa a aaa aa OOO aa aaa a aaa aaa aaa aaa aaa aa 6151812181 


| ] 
Tf = 
ny (X) x 





(a) n, (X) =n, (X) 
(c) n, OO 2 n, OO 


ssay problems: 


Reduce each of the following algebraic fractions to the simplest form showing the 


domain of each of them : 


2X+8 
Me a 


XU 
— 16 
Ea 
6X2-4X 
2 6X+9 
7 initio. 
@) Qo aiig Xx 


2+7X+6 


(3) n (X) = 


(5) n(X) = 


(9) EB n (X) = 


In each of the following , prove that : n, (X) and n, (X) are equal for all values of X 
which belong to the common domain and find this domain. (In another meaning 
, find the common domain in which the two functions n, and n, are equal) : 


4 X2-9 


(0n 092 — 


x?—-X-2 


adu. — am 


2 3X+9 


(3)n O) = x5 


x2-4 


AAA "T 


X2+X- 12 


Ax 


1 09= 


aoe 3 





> 


> then n, £n, because 


(b) the domain of n, = the domain of n, 


(d) the domain of n, # the domain of n, 


l5 Y 
TT 


(2)n(X)= 





2X2+3X 


n (X) = 3x 


~ NEO 
Il (X) = ——————— 
2 ( x2-1 


2 
2X+6 





n, (X) = 


x3-x?-6x 


me 007 7 X3-9x 


X22 X+3 


5 = 
a) = X242X^1 


Eras 





wes 46 





e 
a 
= 
e 
O 
O 
HA 
474787 


(Port Said 2015) 


( El-Sharkia 17) 


(El-Monofia 17) 


(Damietta 17) 


O OOO aaa aaa OO aaa aaa aaa aaa aaa aaa aaa aa aa a a] 
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a aa aa aaa aaa aaa OOOO aaa aaa aa aa a 0161212181 














dg 
dg 
In each of the following » show whether n, = n, or not (give reason) : y 
| dg 
_ X-I | _ (X- D (X? 1) dg 
dg 
a | 2Xº+6X 2X dg 
(2) LL n, (X) = ————— — n 5 

wes (X-D(X?43) —— 2 OO = 3 
! X+5 _ 2 nm 
(3) n, (X) m "TET 5 n, (X) = me (Ismailia E 
In each of the following » prove that n, =n, : a 
À dg 

3X 2X | 
m = (Souhag 06) @ 
(Dn, (X) a ` n, (X) en ouhag 5 
dg 
X y 3X J 
(2) n, (X) EET , Ny (X) 5x2_5 is 
AS 2X+4 2 X2+4X+4 y 
dg 
x?—1 (X — 1) (X? 4 1) dg 

EN r = ——— n E I ETE NEM 

mis DB NT" Mi x3+x 3 
| xx | X2-3X+2 a 
(5) n, (X) = EEE] . n, (X) = RESTA Seda E (Beni Suef B 
| x2 MEE NIS 
(6) EQ n, (X) = XE : n, X) = EN 3. ( EI-Beheira e 
, dg 
E XI+X | x 3 
a o x34+x2%+X+1 de 09 X+1 3 
dd 
A Y CODO FEF dg 
dg 
dg 
Homework is 
dd 
TO Y CO — J 
3 
Choose the correct answer : 3 
x^ 3 
Tu sn, »n4 and n, are four functions where n, (X) 2 X > n, (X) = r3 3 
_ X(X2+4) _X+5 — J 
, D4 (X) = (X244) > Ny (X) = x2 » then the two equal functions are +......... 3 
l (Damietta 05) y 
dg 
dg 
dg 
dg 
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ATATATATATATATATATATATATATATATATATATATATATATATATA TATA TATA TATA TA TATA TATA TATA TATATATA TATA TATA TATA TA TATA TATATATATA TATA TATA TATA TATA TA TATA TATA TATA TATATATATRT 


2 


1 


8 


v Ev Py 


| x*-2X 
pos 42 , gine 
POO ema * 2 


(a) p (X) = q CO for each XER- {- 2} 
(b) p OS = q (X) in the simplest form 

(c) p C0 =q (X) foreach XER- {2 »-2) 
(d) p (X) 2 q (X) for each X ER 





L^ 
= 
S 
+ 
S 
& 
e 
te 
"a 


+ > > then p=q when «s 


. o 2-X. 
If X #2 »then the simplest form of the fraction n where n (X) = a 1S ee 





| 4X2-2X 
The simplest form of the function n where n (X) = — — — » 


X 


2 ee 
X-i xd (X)z X +X then the common domain in which 
27" ^ x?-2X 


+ 
X-2 





LO If n, (X) = 
(Kafr El-Sheikh 11) 











n, =n, 1S TEN 
X 1 | _ _ 
= li (X) = then n, =n, when X € --------- (New Valley 09) 
usa lur" MR A 
If n, = " n, (X) = X-2 and n, (X) =n, (X) sthen a = a 


| x-3 | o 
If the simplest form of the algebraic fraction n (X) = xo” oX#2isn(X)=X 


> then a z= -........- 


| | x2-4X+4 
[N If the simplest form of the algebraic fraction n (X) 77775 —— 


— 2 
isn (X) = , then a = -eee 





In each of the following » if n, and n, are two algebraic fractions » is n, = n; ? Why * 


2 X*?«4 4X?48 
Eme .rl ax AAA A 
| a XI.X _ X2-3X 
msg MATA 


YUI ggg ggg TATA TATI STS: 
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n on the algebraic ii 











(1) Adding and — two algebraic fractions having the same denominator : | 








If X € the common domain of the two algebraic fractions n, and n, where 


f (X) | p(X) 
k (X) and n, (X) = k (X) 
2 TX) PO) f(X)+p(X) 
ny +O =F) kX) EQ) 

f(X) p(X)_ f(X)-p(X) 


"a 08) (I) mA k k(X) 





n (X)=7 0) 





s then: 








(2 VA Adding and subtracting two algebraic fractions having diffe rent denom inators : 


If X € the common domain of the two algebraic fractions n, and n, where 


f (X) p (X) 














n, (X)= r (X) and n, (X) = k (X) » then: 

: LO) p(X) _ F(X) xk (X) +p(X) xr(X) 
ny GO Fm OC) = xy * EGO C E OO xk(X) 
nooo S £00. BOO FX) XK (K)— pOO XK) 
n (X)-m (X) 0e kX) r OO xk OO 


The Steps of adding or subtracting t two gente fractions: 

a Arrange the terms of each of the numerator and ads of each fraction 
descendingly or ascendingly according to the powers of any variable in it. 

Factorize the numerator and the denominator of each fraction if possible. 
Find the common domain which will be the domain of the result. 
Reduce each fraction separately to make the operations of addition or subtraction easier. 
Unify the denominators. 
Perform the operations of addition or subtraction of the terms of the numerators. 


Put the final result in the simplest form 1f possible. 


a OOO LT LT ST ST aaa aaa OOO aaa aaa aaa aaa aaa aa aa 0161812181 
o OOO aaa aaa OO aaa aaa OOO aaa aaa aaa aaa aaa a a a a] 
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algebraic fractions : 





FE Commutation. BJ Association. 


Choose the correct answer : 






































6787272727 LT a a aaa aaa OOOO aaa OOOO aa aa aaa aa a a a a a] 


i.e, the additive inverse of the algebraic fraction : £X) 





The properties of the operations of the addition and subtraction of the 


* The addition operation of the algebraic fractions has the following properties : 


3 Zero is the additive neutral (additive identity) of any algebraic fraction. 


The additive inverse of any algebraic fraction is available. 


g (X) 


Las. -g(X),, g0O 
Kix)” E) k(X)  -EQO 


ES, T are two algebraic fractions then t + E AS 


1 | 
a+c ac a+c ad+bce 
b) — d) $559 Sov 
Wi 0d (c) bd (d) bd 
T + ET mee in the simplest form 
5 3 
* ey TR s SX A 23 X 
The domain of n: n dA y NA Ra sen 
e domain of n: n (X) = t " PE a 
3 | (a)R (b) R- 15] 
(c) R- 1-5 55} (d) R-{-5 35 »—7} 
x Io i" 
X41 E beers where X z-— 1 
: as (b) YH (c) 1 (d) 2 
X+1 X+1 
; = j . X | 2 — — | i à (Romi WVrnof di 
5 If: X<ER-—(2) > then: TRE a (In the simplest form) ! 
(a) 2 (b) 1 (c) — 2 (d) - 1 
The additive inverse of the fraction zu Ii eerte 
6 |,.7-x Kay (HEN x-7 
(a) 5 (b) 27x (c) S5-X (d) Sx 





gaada 


didddd dd dada dd II da da da dl dd Id Ida e e eere J424243424242424342424242424242424242424242424242 dd] 


www.Cryp2Day.com 
&c Mall ooo Sd So gos 





às Lat ¿Ala cal Sin T 


4242424242424242424242424242424242 Algebra 3'4 Prep 2"º term 5434343434344 Mr. Mahmoud NA 





The domain of the additive inverse of the fraction a+? T € 
(a) R- {5} (b) R (c) R- {7} (d)R- {557} 
C NER CN S HMM (Helwan 201 

r If n (X) = xa xA » then the set of zeroes of the function n is Helv 

a) {3} o) (1) (o LY à» (-3] 

A A A 

If the domain of n: n (X) = Ga + (x9 KL) isiR- 1355521 
9 > then aC .......... 

(a) 15} | (b) {2 531 (c)R-{5} (d) R - 12 13 »5} 


ssay problems: 


Find n (X) in its simplest form » and identify its domain where : 











1 |noo- or 
X+3 3+X 

Find the function n (X) in its simplest form » showing its domain where : 
f | ns ci + Tas 

Find n CO in its PP torm showing its domain where : 
3 noo- xix 4 EX 2 

Find n (X) in the simplest form showing the domain of the function where : 
^ | n Oo re 20. 

Find n (X) in the simplest form showing the domain of n where : 
5 2 X46 x^-6x 


nons X2+X-6 Xx?-8 X412 


GU aa a aa aaa OO aa OOOO aaa aaa aa Aaa a a a a] 
a OO aaa aa a a OO aa aa aaa a a a a] vunyys JIJI 
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6787272727 LT aa aaa aaa OOO aa aaa aaa a 4151812181 


TT Y CODO FE. 


Homework 





Choose the correct answer : 








X l RS RA | == 
RAT Cap where X z 1 
2X t A | 
(a) 23€ O) (c) 1 (d) 2 


The domain of n: n (X) 2 d d p e cr 
X2+25 x*+7 




















(a) R (b) R- {5} 
(c) R- 1-5 55} (d)R- 1-5 5 .—7} 
Wows J im inesset 
If n (X) = 373? then the set of zeroes of the function n 1s 
(a) {3} (b) {1} © {-1} (à) {-3} 
ERES M in the simplest form 
3 y y 4 
X : SA 23 X 
(a) y (b) 12 y? (c) 6y (d) 12 y 
If: XER- (2) »then: -— — (In the simplest form) (Beni Suef 2012) 
l X=2 2=X 
(a) 2 (b) 1 (c) - 2 (d) - 1 
If = » — are two algebraic fractions then E ipei A 
b d b d 
a+c ac atc ad+bc 
| bi. SE UT d) SEE ve 
rr O a (c) b d (0) bd 


7x 33] 


If the domain of n : n (X) = ata (X -3) 


;then a C .......... 


(a) {5} | (b) {2 53} (c)R-{5} (d)R-{2 5355} 


isR-{3 55,52} 


a aa a ST aa LTT aa Aa aaa aaa Jey eye] aaa aaa aaa a a a a a] 
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The additive inverse of the fraction At 


(a) 





(b) X+ 1 (c) BE a OR nur 


rs 
X+ 5 5-X 





X+5. 
7 


The domain of the additive inverse of the fraction 


(a) R- {5} (b) R (o) R- {7} (d)R-45 57} 


ssay problems: 


2 
4 Find n in its simples form showing its domain where : n (X) =~ -2X, 2X*6 


x^-4 X2+5X+6 


Find n (X) in the simplest from showing the domain of n where : 


2 _ X o 
non X(X42) X3-4 


Find n in its simplest form showing its domain » where : 
3 [ng X 2X, 2X*6 
nO) = 4 X*+5X+6 


trld .. X^eX-2 


x3 _8 x d and determine its domain. 


4 | Find in the simplest form : n (X) = 


Find n (X) in the simplest form showing its domain where : 


o n= Atl _2X-2 
OO = X74 3X42 x3-4 





Find n (X) in the simplest form showing its domain where : 
6 x x 
n= Y 1-X 





QUU aaa OOOO OSO aaa aaa aaa aaa aaa aaa a a a a] 
o aa aa a aaa aaa aaa aaa aaa aaa aaa a 616151211 
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Operations on the algebraic functions (follow). 


ele! Multiplying and dividing the algebraic fractions : 








(1 | Multiplying the algebraic fractions: ` 

Remark | 
| Notice the reduction of the numerator of the first number with the denominator of the second 
| number and the numerator of the second number with the denominator of the first number. 4 





* The following shows how to multiply two algebraic fractions : 


| Multiplying two algebraic eae 











If X € the common domain of the two algebraic fractions n, and n, where : | 


y Le d _ P(X) | 
m00= 0) * LOE 


f(X) p(X). f(X)xp(X) 


t(X) kX) rOODxk(X) 





then: n, (X) xn, (X) = 








The steps of multiplying the algebraic fractions : 


| ; 
Ell Arrange the terms of each of the numerator and the denominator of each fraction alone 








descendingly or ascendingly according to the powers of any symbol in it. 
Factorize the numerator and the denominator of each fraction alone if it is possible. 
Find the common domain. 


Remove the common factors between the numerator and the denominator of each fraction 


and between the numerator of a fraction and the denominator of another fraction. 


Perform the operation of multiplication and put the result in the simplest form. 


The properties of the operation of multiplying the algebraic fractions 





Tho operation of multiplving the algebraic fractions has the following properties : 
Commutation. 
Association. 
One is the multiplicative neutral (the multiplicative identity). 


Existing the multiplicative inverses. 


a OOO aa aaa aaa OOOO aaa aaa aaa aaa aaa aaa aa a a a] 
o OOO aaa aaa OO aaa aaa OOO aaa aaa aaa aaa aaa a a a a] 
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The multiplicative inverse of the algebraic fraction : 





? ; | X 
If n is an algebraic fraction where n (X ) = à ; x * O 
: TE a k (X 
» then n has a multiplicative inverse which is the algebraic fraction n | where n! (X) = Er. 


and the domain of n! is IR — the set of zeroes of each of the numerator and the denominator 


of any of the two fractions. 





| 2 | Dividing an algebraic fraction by another : - 








| Dividing an n algebraic fraction by another : 








If n, and n, are two im fractions where : 


f (X) E l ; _ _ £(X) KOO) 
TOO n (X) = PE ) then: n, (X) +n, (X) =n, (X) xn," (X)= TOO X» X) 


| 











n, (X) = 


where the domain of n, + n, = the common domain of each of n, » n, and n; 


= IR — the set of zeroes of the denominator of n, or the denominator of n, 


or the numerator of n, 


=R-[2(9Uz(pUz(k) ) 





Choose the correct answer : 














The fraction n (X) = 2 has a multiplicative inverse in the domain ----.----- (Cairo 2008) 
1 

(a) R 0) R-{2} (c)R-{0} (d)R-{0,2} 

If n (X) = x= , then the domain of n ! is .......... R 
2 X= 

(a) IR - 13] (b) R- {1} (c) R- [1.3] (d) {1 »3} 

If n OS = LET » then the domain of n™! is ....... I: 
3 | a) R-{o} (b) {0253} 

(c) R- 109 2531 (d) IR — 15 »—2 »— 3} 

If f (X) — X m - s then f =a (2) is a NH Ge Me! 110 2009) 
4 xX+ 1 


(a) undefined (b) equal to 2 (c) zero (d) equal to — 1 


a aa LTS a a a OOOO OOOO aaa aaa aa aaa aaa a 6161812181 
SUI ununuu 2787272727 a aa aa a a A aa a a a A] 
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ln (X) = + whee ythens (= as 








o | X | 
a) — + X b)—— c) ——— d)- X-— 
ME c O24] a x 
E. 
6 The fraction n (X) = — has a multiplicative inverse in the domain -......... (Cairo 2008) 
(a) IR (b) R- {2} (c) R- 101 (d) & — 10.21 
lf n (X) = » then the domain of n! is .......... (El-monofia 2014) 
7 
(a) IR (b) R - 13! (c) R- 1-2] (d) R- 4-2,3} 
ssay problems: 
Find n (X) in its simplest form » identify its domain where : 
1l.n. Xº+8 3X2+9X 
nOO-37415X«6  X1-2X«4 
i i É his 3X 4D X-5 
Find ) is the simplest y = ÉL SS —— 
ind n (X) is the simplest form where : n (X) = E = KI ANS 


Showing the domain of n (X) 


Find n (X) in the simplest form showing the domain of n where : 


3 E -1 , Xº-X 
X y. E E aiu a 
n(x) = e3X4a2 — X*-2X 
3 4 _ 
I:foo- x+1___X ¿so 10 


x^-x-2" Gxe-be5 
then find : f (X) in the simplest form and identify its domain 


I 


| x?-8 X942 X44 
If: n(X) = -r + 5 —— 
be; X^-7x*-10X 3X*-15X 
Find : n (X) in the simplest from showing its domain. 


oO 


PAX mes 
-0 ^ x43 





If: = 


e» 


find n in its simplest form showing its domain. 


a aa r a a o a a A a a oa OO aa aaa aa Aa aaa Aaa a a a] 
NO 
yyy 999199 919999999999: 99:99999:9999 eps ope fofo po Peps fofo foto po be py be po pote pee fofo po o po 52 858 Po fo 8 88 8818 
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Find n in its simplest form » showing its domain where : 





3 
7 nose cl sy 2x-2 
X^-2X-1 X*4+X4+1 
X+ 1 243 X—10 
If : A Kk ee 
8 f 0o -X-2 3X*+16X+5 
, then find os (X) in the simplest form and showing its domain. 
9 Find in the simplest form : (= + X^-x showing its domain. 
24342" X FIX 
-— . 3X+6 X= 20 | ! 
Find in the simplest form : ARA” masia d show 1ts domain. 
10 P Os ra Sho 
Find n pe in the simplest form showing the domain of n : 
41 o ER 2X 
ay -9 ` X43 


ATATATATATATATATATATA TATA TATA TATATATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TO TATA TATA TA TATA TATA TATATATATATATRT 
a OO aaa aa aaa TATA TATA TA TATA TATA TA TATA TATA TATA TATA TATA TATA TATA TO TATA TATA TATA TATA TATA TA TATA TATA TATA TATO TA TATA a a a a] 
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Sheet (10) 
Probability - Operations on events 


* We can calculate the probability of an event (say A) from the relation : 


| l 
|p (A) = The number of elements of the evemA —_ n(A) | 


The number of elements of the sample spaces n (S) | 
For example: 


In the experiment of rolling a fair die once and observing the number appears on the upper 
face »if S is the sample space of the experiment and A is the event of getting an even 
number » then : 


S-115253 4545 s6} , n(S)=6 * A-1254561 , n (A)=3 











then P(A) = m = 2 = 5 ( i.e. The probability of occurring the event A = x) 


Remarko See ERR A A 





e Zero < the probability of any event < 1 


* Probability can be written as a fraction or percentage. 


Remarks 





From the previous example we notice that : 
C CB therefore B (| C=C » then we deduce that : 





The probability of occurring the two events B and C together 
= the probability of occurring the event C 


n (C) 
n (S) 





i.e. P (B N C) =P (C) = 


A(1C= Ø therefore it is said that the two events A and C are two mutually exclusive events 


» then we can deduce that : A) 
n ( 
The probability of occurring the event A or C = P (A U C) =P (A) - — (S) 








Mutually exclusive events 





e [t is said that the two events A and B are mutually exclusive if 


A(\B=@ sthen P(A()B)=0 





i.e. The probability of their occurring together = the probability of the impossible event = 0 


a aa aa ST aaa aaa ST SI OF aaa aaa aaa aa aaa aaa aaa aa a a a a] 
a aa a a aa aa a NN O OOOO OOOO aaa aaa aaa aaa aa a a a] 
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* For any two events from the sample 







space S of a random experiment : 


IP (AU B) - P(A) x P(B) - P(AC1B) | 
e [f A and B are two mutually exclusive events » then : 


P (Af B) = zero »then : 


(P(AUB)=P(A)+P(B) 





Remarks — id 





For any event A of the sample space S it will be : 
HaAna=0 
i.e. The two events A and A are two mutually exclusive events 
i.e. Occurring one of them prevents the occurring of the other » then P (A N A) = zero 
AUA=S 
i.e. The union of any event and the complementary event of it = the set of sample space 5 » 
then P (AU A) = P(A) + P(A) = P(S)=1 
From that we 2: — la n(S) _ 
P(A) =1-—P(A) »P(A)=1-P(A) 
OCZ23 
If A and B are two events of a sample space (S) of a random experiment » 
then (A - B) U (Af) B) 2A 
i.e. P(A-B)+P(A(1B)=P(A) 
Also :(B-A)U(ANB)=B | 
i.e. P(B-A)+P(ANB)=P(B) (B-A) (ANB) (A-B) 





n(S) | 








a OOO aaa aaa aaa OO aa OOO aaa aaa aaa aaa a a a a] 
O OOO aa aaa OO aaa aaa aaa aaa aaa aaa aaa aa a a a a] 
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UU OOOO OOO Goa ao aaa OOOO aaa aaa aaa aa a a a a] 


If A and B are two mutually exclusive of the sample space (S) » then : 


Choose the correct answer : 





6 


If A and B are two events of the sample space (S) and AC B ; then: 


eA-B=A i.e. P(A-B)=P(A) 
eB-A=B i.e. P(B-A)=P(B) 


®A-B=0 
n (Ø) 


eP(A-B)=P(D)= ies 





— ZCTO. 





(Cairo 2014) 
(a) zero (b) Y (c) P (A) (d) 1 
CQ If ACB then P (AU B) equals --.-.--.-. (El-Dakahlia 2013) 
(a) zero (b) P (A) (c) P (B) (d) P (A f B) 





i.) If a regular coin is tossed once» then the probability of getting head or tail is .......... 
(Alexandria 2014 » El-Dakahlia 2013) 





(a) 100 96 (b) 50 96 (c) 25 % (d) zero 96 

LL) If a regular die is rolled once» then the probability of getting an odd number and 
even number together equals -----.---. (El- Beheira 2014» Fayoum 2012) 
(a) zero (b) 5 (c) 4. (d) 1 


A regular die is rolled once: if the event A is "appearing a prime number" and the event 


B is "appearing an odd number"; then P (A f| B) = .........- (El-Sharkia 2011) 
| l A 2 
(dE (b) 3 (c) 5 (d) 3 


If P (A) = 4 P(A) » then P(A) = ——— 
(a) 0.8 (b) 0.6 (c) 0.4 (d) 0.2 | 


o OOO aa aaa ROO aa OOO aa OOOO aaa aaa aaa aaa aa a a a a] 
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4 dg 
t 3 
J If A and B are two mutually exclusive in a random experiment and P (A) — 0.6 J 
3 7 | »P(AUB)=0.9 » then P (B) =... (Kafr El-Sheikh 2013) 3 
da (a) 0.5 (b) 0.4 (c) 0.6 (d) 0.3 da 
a If A and B are two events of the sample space of a random experiment ri 
3 8 | P(A) =0.6 and P(A) B) 204 , then P (A — B) = -ee 4 3 
E (a) 0.6 (04 (c) 0.2 q 
43 For any two events C and D of a random experiment | q 
is 9 | There is : (C - D) UC Ds ee (El-Dakahlia 2014) y 
4 (a) 1 b)S (c) D d)C 4 
ri (a) (b) (c) (d) y 
a 3 If A and B are two mutually exclusive events » then P (A f \ B) equals --.-.---- 3 
310 1,7 
4 4 
S (119 (b)zero . (c) 0.56 (d) 1 y 
dg 
4 
4 4 IIf ACC B >thenP (AU B) equals --.------. (Gharbia 2012, y 
3 | (a) zero (b) P(A) (c) P (B) @P(ANB) Y 
dy ^ = - ! as dg 
a = If a regular coin is tossed once: then the probability of getting head or tail 1s -........- 3 
y (a) zero % (b) 25% (c) 50% (d) 100% y 
dg _ If a regular die is rolled once: then the probability of getting an odd number and 4g 
34 3 | even number together equals ---------- 2012 3 
3 | (a) zero (b) + (c) 3 (d) 1 o 
dg dg 
y A regular die is rolled once: if the event A is "appearing a prime number” and the y 
344 event B is "appearing an odd number"; then P(A [1 B) = (El-Sharkia 2011) a 
dg dg 
al 1 ad n 2 
S [as (b) 3 (0) > (d) 4 a 
dg " ! ! dg 
4 5 The probability of the impossible event equals ----.-*.....--- 43 
: l 
dg - | y= d) 1 dg 
y (a) © (b) zero (c) > (d) a 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 


didddd dd dada dd dd dada da da da dd Id Ida e da da dd J434243424242424242424242424242424242424242424242 dad] 
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46 | then the probability that he fail is ............... 
(a) 0.015 (b) 5 (c) 17 (d) 0.85 


=> 
~y 


(a) P(A) = b) P(B) (c) 0.5 (d) zero 


If a coin is tossed once » then the probability that the head appears = --------------- 


ssay problems: 


If A and B are two events in the sample space for a random experiment where 
P(A) = 0.7 » P(B) =0.6 and P(A U B)-09 ; then find : 
(1) P(B) (2) P (Af B) 


= 
00 


— 


P(A)- + ; P(B) = 4 ; P(ANB)= + Find: P(AUB) 


A ball is drawn randomly from 25 identical balls of the same volume and weight > 
10 of them are red » 8 are white and the rest are green. 
Find the probability that the drawn ball is : (1) white. (2) green or white. 


QJ 


If A and B are two events in the sample space of a random experiment and 


I 


P(A)=0.4 »P(B) =0.5 »P(AUB)=0.6 » then find: P (Af) B) 


A ball is drawn randomly from 25 identical balls of the same volume and weight ; 


10 of them are red » 8 are white and the rest are green. 


oO 


Find the probability that the drawn ball is : 
(1) White. (2) Green or white. (3) Not green. 


SOON aaa a a a a] 
NO 


If the probability that a student in preparatory final exam is succeeded equals 85% » 


If A and B are two events in a random experiment » and ACB > then P (AU B) = -.....------ 


If A and B are two events of the sample space of a random experiment and there 1s : 


or rr La a rr La Ur [| 


QUU aaa aaa aaa OOOO aaa aaa aaa aaa aa aa a | 
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If A » B are two events from a sample space of a random experiment » and P (A) = 0.8 
, P(B) 203 ,P(AUB)-09 
Find : (1) P (Af B) (2) P(B-A) 


e» 


A bag contains 10 identical balls numbered from 1 to 10 » one ball is chosen randomly » 
if the event A is getting an odd number and the event B is getting a prime number. 
Find : (1) P (A) (2) P (B) (3) P (A — B) 


~ 


If A and B are two events from a sample space of the random experiment 


Oo 


> where P (A) = + P(B)= i »P(AN B)- $ , find : P (A U B) 


If A and B are two events in a sample space of a random experiment» 


P(A)= 4L. P(B)=2 » P(ANB)= É 


Calculate: (4) P(AU B) (2) Probability of non occurrence of event A 


TT OT OOOO TT NN 


Homework 


TT Y CODO FEF 


ssay problems: 


If A and B are two events in a random experiment and if P (A) = 0.2 » P (B) = 0.6 


CO 


4 |>P(AUB)=05 
Find : (1) P (Af) B) (2) P(A) 
5 If A and B are two events from a sample space of a random experiment and : 
P(A)=0.2 >» P(B)=0.6 » P(AUB)=0.5 ) then find : P (Af) B) 
If A and B are two events from the sample space of a random experiment » 
3 | and P(A)=0.5 »P(AU B) 20.8 and P(A) B) 2 0.1 
Find : (1) P (B) (2) P(A — B) 
It A and B are two events in a random experiment; P (A) = 0.6 , P (B) 20.7 


Find : (4) P (A UB) (2) P (A-B) 


O OOOO aaa OOOO aaa aaa aaa aaa aaa aaa a aa a a a] 
o aaa a aaa aa OOOO aaa aaa aaa aaa a aaa a a a E] 
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If A and B are two events from the sample space of a random experiment » 
if P(A) 203 +P (AU B)=0.7 » P (B) = m » then find the value of m if : 

(1) A and B are two mutually exclusive events. 

(2P(ANB)=0.2 

If A and B are two events from the sample space of a random experiment » 


P(A)=0.3 »P(B)=0.6»P(AUB)=0.7 Find: P (A (B) 


If A and B are two mutually exclusive events in a random experiment » 


P(A) = i , P(B) = $ , find : P (A U B) 


Using the opposite "Venn diagram" : 
Find : (1) n (S) 

(2) P (A NB) 

(3) P (C) 








a aa LT a a a aa aaa aaa aaa aa aaa aa aaa a a a a a] 
o aaa aa aa aaa OOOO aaa aaa la aa a a a a E] 
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a OOO aa aaa aaa OOO aaa aaa aa aaa aaa a a a a a] 


> Partition of the plane by the circle 
* The drawn circle divides the plane into three sets of points 


Sheet (11) 
Basic definitions and concepts on the circle 





^ The circle | 


It is the set of points of the plane which are at a constant distance from a fixed point 
in the same plane. 
» The fixed point is called "the centre of the circle". 
¢ The constant distance is called "the radius length of the circle", 
e The circle is usually denoted by its centre » so we say x 
the circle M to mean the circle whose centre is the point M 





as shown in the opposite figure : 

US The set of points on the circle as : the points A B 5C >... 

DI The set of points inside the circle as : the points D »E »F » ... 
El The set of points outside the circle as : the points Z »K +G » 








Motice that : 
* The surface of the circle is the set of points on the circle U the set of points inside it. 
* There is a difference between the circle and the surface of the circle. 
For example : In the opposite figure : 
+ AB() the circle = {C »D) 
but AB N the surface of the circle = CD 
* ME the circle 
but M C the surface of the circle. 











The radius of the circle . 


It is a line segment with one endpoint at the centre of the circle and the other 
endpoint on the circle. 


In the opposite figure : 

If the points A » B and C belong to the circle M » 

then MA » MB and MC are called radii of the circle M 

and MA = MB = MC = r (where r is the radius length of the circle). 








o aaa a aaa aaa aaa aaa aaa aaa aaa aaa a a a a a] 
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Notice that : 
E Any circle has an infinite number of radii and all of them are equal in length. 
BJ If two radii of two circles are equal in length » then the two circles are congruent 


a aa LT ST aaa aaa OOOO aaa aaa aaa aaa aaa aaa a a a a a] 


and vice versa. 


“The chord of the circle | 


It is a line segment whose endpoints are any two points on the circle. 


In the opposite figure : 
If A » B and C belong to the circle 
s then each of AB » AC and BC 


is a chord of the circle M 


Notice that : 
EF is not a chord of the circle M because EÉ the circle M 


“The diameter of the circle . 


It is a chord passing through the centre of the circle. 


In the opposite figure : 
If M is a circle + AB is a chord of it 


» ME AB » then AB is a diameter of the circle M 





» The circumference of the circle = 2 7E r length unit. 


« The area of the circle = 7t r? square unit. 


(where r is the radius length and 7t is the approximating ratio). 





o Any straight line passing through the centre of the circle 


is an axis of symmetry of it. 


o Since the number of these straight lines are infinite » 


then the circle has an infinite number of axes of symmetry. 











O aaa aaa aaa aaa OOO aaa aaa aaa aaa aaa aa a a a a] 
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The — line pains through the« centre re of the circle and the midpoint of any 
chord of it (not passing through the centre) is perpendicular to this chord. 


In the opposite figure : 
If AB is a chord of the circle M 


and C is the midpoint of AB » then MC -L AB 
BN CO 27^ 





The IN line passing through the centre of the circle and perpendicular to any 


chord of it bisects this chord. 







In the opposite figure : 
If AB is a chord of the circle M and MC L AB » where C C AB » then 
C is the midpoint of AB 


The titia bisector to any chord of: a i circle: passes end the c centre of the circle. 


In the opposite figure : 

If AB is a chord of the circle M » C is the midpoint of AB 
and the straight line L -L AB from the point C > 

then M & the straight line L 


From the previous, we deduce that : 





The axis of symmetry of any chord of a circle passes through its centre » so this axis 
is also an axis of symmetry of the circle. 





a OOO LT LT ST ST aaa OO aaa OOO aa OOOO aaa aaa aaa aa a a a a] 
o aaa aa aaa aaa aaa Oia aaa aaa aaa aaa a a a a a] 
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a aa aa a aa aa aa aaa aaa OA aaa aaa aaa aaa a a a a a] 


In each of the following figures » find the value of the used symbol ín measuring 
where M is the centre of the circle : 


(2) (3) 








Xx as a o y — AAA 
(5) (8) 
B 
D C 
pE- ETT cm. AX EP a 





IA In each of the following figures » M is a circle » complete : 
(1) (2) (3) 





m{Z MAC) = -° | m(ZDME)=-.----° 
| (Luxor 14 y Giza 15) > then MB = -------- cm. 


(a) KO 





If AB = 10 cm. 


AB SS emm. CM, , then CD ere Th cn. 
(Red Sea 12) 


o aaa a aaa aa aaa OOO aaa aaa aaa aaa a a a a] 
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a aa aa a aa a aa ROO aaa aaa aaa aa aa aaa aa aa a a a a] 


ssay problems: 


In the opposite figure : 

AB is a chord of the circle M » 
m (2 D) = 25º 

and m (2 MAC) = 40º 

Prove that : 

C is the midpoint of AB 


(13 In the opposite figure : 

AB and BC are two chords in circle M » 

which has radius length of 5 cm.» 

MD L AB intersects AB at D and inersects the circle M at E » 
X is the midpoint of BC » AB = 8 cm.» m (Z ABC) = 56? 
Find : (1) m (1 DMX) (2) The length of DE 





(Kafr El-Sheikh 09) 





(El-Gharbia 17 > Souhag 15) « 124° 32 cm. » 


In the opposite figure : 

AB and AC are two chords of the circle M » 
m (4 BAC} = 45° >» 

D and E are the midpoints 

of AB and AC respectively. 

Prove that : A DFM is an isosceles triangle. 


CO In the opposite figure : 

M is a circle of radius length 13 cm. » 
AB is a chord of length 24 cm. » 

C is the midpoint of AB 

and MC N circle M = fD} 

Find : The area of the triangle ADB 


(New Valley 05) 


B XL Á 


(El-Dakahlia 13) « 96 caí » 


o aaa aaa aaa aaa aaa OOOO aaa aaa aaa a a a a a] 
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SOON Saa aaa Na aa aa a a a] 


In a cartesian coordinates plane » if M (—1 »2) sA(@ » 6) and B (2 3-2) 


ssay problems: 


CH In the opposite figure : 

M is a circle » AB // CD » 

X is the midpoint of AB 

and XM is drawn to cut CD at Y 
Prove that : Y is the midpoint of CD (Aswan 15 + Alexandria 13) 





In a cartesian coordinates plane » if AB is a diameter of the circle M where A (3 + 4) and 


B (3 »—3) » find the coordinates of M » then calculate the circumference of the circle. 
«(3 » 4) +22 length units » 


In a cartesian coordinates plane » AB is a chord of the circle M » D is the midpoint of AB 
IFA (4 > 1) and B (-4 » 5) Find : The equation of MD «y=2X+3» 


Prove that M is the centre of a circle passing through the two points A and B » then 
calculate the perpendicular distance between the chord AB and the centre of the circle. 
« 3 length units » 


TT OT OOOO TT FF 


Homework 


TT EDITE FE 


In the opposite figure : 

AC=AB » X is the midpoint of AB > 

Y is the midpoint of AC » 

m (2 MXY) = 30° 

Prove that : The triangle AXY is equilateral. 










LO In the opposite figure : 





Two concentric circles with centre M » 


AB is a chord of the preater circle 





and intersects the smaller circle at C » D 
and ME -L AB 
Prove that : AC = BD (Qena 17 » Red Sea 12) @ 





a aa a aaa aaa aa Aa OA Aaa aaa aaa aaa a a a] 





au 
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EE In the opposite figure : 
AB and AC are two chords in circle M 









that includes an angle of measure 120° » 

D and E are the two midpoints of AB and AC 
respectively » DM and EM are drawn to intersect 

the circle at X and Y respectively. 

Prove that : The triangle XYM is an equilateral triangle. 





Eli In the opposite figure : 

ABC is a triangle drawn inside a circle with centre 
M (inscribed triangle) s MD -L BC and ME L AC 
Prove that : 





(1) ED // AB (Kafr El-Sheikh 16 » El-Beheira 13) 


(2) The perimeter of A CDE = i the perimeter of A ABC 


QUU aaa aaa OOOO aaa aaa aaa oa aaa aa aa a a a a] 
a aa a a a a aa OOO aaa aaa aaa aaa aaa aaa a a a a] 


IIIR da ada da dada ada da ada dada dada da 8 PIRIDINA III III IIIR 
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Position of a point and a straight line with respect to a circle 


The straight line L 


lies outside * LA the circle M = © 


the circle M e LAN the surface of the circle M = (2 


The straight line L is 
a tangent to the 
circle M atA LA the circle M = {A} 


Ais called * L N the surface of the circle M = {A} 
“the point of 


tangency” 


The straight line L is * L () the circle M = IX ; Y] 
a secant to e LN the surface of the circle M = XY 
the circle M — , 
e XY is called the chord of intersection 





a r r x x Or r a aaa aa r ST r a Oa Or Or r a a Oa Or a7 or o a aaa aaa aa aaa aaa a a a a a] 
or r r x x Or r or aaa Or Or r or r O Or r ST or a Oa Or Or or o a a Or a7 or o r Oa r ejay r r a Or o or o a r r o o a a a r o o a aaa la a a] 
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GU aaa aaa aaa aa OOOO aaa aaa aaa a a a a a] 


D) The tangent to a circle is perpendicular | @) The straight line which is perpendicular 


i.@. if the straight line L is a tangent to 
the circle M at the point A » 





Choose the correct answer : 





to the radius drawn from the point to the diameter of a circle at one of its 
of tangency. endpoints is a tangent to the circle. 
















i.e. if AB is a diameter of the circle M and 
the straight line L _L AB at the point A » 
then L is a tangent to the circle M at the point A 













If M is a circle > its diameter = 6 cm. and A is a point on the circle 5 then ...:.... 
(2.MA»6cm. . | J (D MA -— 6 cm. 
(c) MA = 3 cm. (d) MA < 3 cm. 


If the straight line L is a tangent to the circle whose length of diameter is 8 cm. » 


then the straight line is at a distance --------.. cm. from its centre. (Aswan 2011) 
(a) 5 (b) 4. (03... . (42 

A circle M is of radius length 5 cm. » À is a point outside the circle » 

then MA equals .......... cm. - | (Gharbia 2003) 
(a) 3 DS | ^. (08 © (d) 4 

M is a circle whose diameter length = 6 cm. If the straight line L is at a distance 

of 4 cm. from its centre » then the straight line Lis .......-.- (Monofia 2008) 
(a) a šecant to the circle. ^ (b) a tangent to the circle. 

(c) outside the circle. ^ `°“ (d) passing through the centre of the circle. 


o OOO aaa OOO aaa OOOO aaa aaa aa aaa aaa aaa aa a a a] 


IIIR DIII IDII III IIIA 10 Paso ada ada da dada ada ada da dada a da da da da dada ada 3 
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oO 


o 


~ 


00 


=à 
e 


lr bl a aa a a aa a aa aa a aaa aaa a a] 
(O 
=à 


PIR IIRA IIIA IIIAIIRAIIRA 11 SR da dada a dada 


M is a circle of suma GER 5 cm, Ais a point oi on the ane where MA = (2 X + 1) cm. 
o then X= c  (El-Ismailia 2011) 


(a) 11 pm “oi (d) 2 


CO ABisa diameter in acircleM » AC and BD are two tangents to the circle » 


(a) intersects 2 0 : (b) is perpendicular to 
(c) is parallel to : | (à is coincident to 
ELI A circle is of a circumference 6 Jt cm. » and the straight line L is distant from its 
centre by 3 cm. » then the straight line Lis o. > (New Valley 2012) 
(a) a tangent to the circle, (b) a secant. 

(c) outside the circle. + (d) a diameter of the circle. 


If the area of the circle M'is 16 JT cm? A is a point in its plane where MA = 8 em. > 


then A lies «......... the circle M (Sharkia 2009) 
(a) inside (b) outside |. (c)on C (d) at the centre of 
M is a circle with diameter of length 8 cm. If the straight line L is outside the circle » 


then the distance between the centre of the circle and the straight line LE -........- 
(a) [0 > 4] 0]o;4[ — «o[o:4[ Who 


E 
= 
5 
er | Sunusuu Foo ESP pe pata Pope o a Po PAS a A AP poste 


If the point A is in the plane of the circle M whose radius length = r and if 0 < MA <f ¿3 


» then A lies -......... | | | (Souhag 2006) 42 
(a) outside the circle. (b) inside the circle. 

(c) on the circle. (d) at the centre of the circle. 

A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. 

from its centre » then the straight line L is -........ (Fayoum 2012) 
(a) a secant to the circle. (b) outside the circle. 

(c) a tangent to the circle... .. — (d) passing through its centre. - 


Sa aa aa a a a a nott 
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If AB is a tangent to the circle M at A and m ( MBE) = 120° » 3 
42 | then m (4 AMB)=---------- | (Souhag 2008) 
CA touches the circle M at A » m (4. ACM) = 30º 
If the radius length of the circle M = 4 cm. » then 
MC =.......... cm. E — -(Fayoum 2009) i C 
(8 (b) 4 (9443 (d) 843 


ssay problems: 


In the opposite figure : 
AB is a diameter in the circle M 3 








AC is a tangent to the circle at A» 
m (4 DMB) = 100° 

Find by proof : | 
Mim (4. ACB) 20 . Elm (2 CDM) (El-Menia 2011) «50º » 140% 





LA In the opposite figure : 

AB is a tangent to the circle M at A » | 
2 | MA=8cm. »m (ZABM) = 30° and AC | MB | 

Find : Tho length of each AN qa AE | 


In the opposite figure : - 

AB is a chord of the great circle and touches 
3 the small circle at C »AB = 8 cm. and the 

radius length of the great circle = 5 cm. 





Find : The radius length of the small circle. ——— (Souhag 2009) «3 em» 


Saa aaa aaa aa a aaa aaa aaa aaa aaa aaa aa a a Cr 
SO OOOO DOOR aaa aa aaa aa a Car 


DIII RIII RIII IIRI IIIR 12 Jp II ada da dada da da aa da da dada da da a aaa a 
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672727 LT ATT STS AI AF oooO Doo Doa aaa ROO aa aaa aaa aaa aaa Car 


Choose the correct answer : 





RARA 13 PIIIIIII a dad ada a da da da da ada a da da dada 


TO Y CODO FEF 


Homework 


o Y OOO To 


M is a circle whose diameter length = 6 cm. If the straight line L is at a distance 


of 4 cm. from its centre » then the straight line L is -......... (Monofia 2008) 
(a) a secant to the circle. — (b) a tangent to the circle. 
(c) outside the circle. = ` (d) passing through the centre of the circle. 


If the area of the circle M is 16 JT cm” A is a point in its plane where MA = 8 cm. » 
then A lies .......... the circle M (Sharkia 2009) 
(a) inside (b) outside ^. (c)on (d) at the centre of 


CA touches the circle M at A » m (4 ACM) = 30° 
If the radius length of the circle M = 4 cm. » then 


MC = .......... cm. | — (Fayoum 2009) E 
(a) 8 (b) 4 OKSE (à) 813 
A circle M is of radius length $ cm. +A is a point outside the circle » 
then MA equals .......... cm. (Gharbia 2003) 
(a) 3 (b) 5 |. (08 (d) 4 
EM A circle is of a circumference 6 JT cm. » and the straight line L is distant from its 
centre by 3 cm. » then the straight line Lis... | (New Valley 2012] 
(a) a tangent to the circle. - (b) a secant. 
(c) outside the circle... : (d) a diameter of the circle. 


A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. 


from its centre » then the straight line L is ---------- (Fayoum 2012) 
(a) a secant to the circle. (b) outside the circle. 
(c) a tangent to the circle. _ (d) passing through its centre. . 


OOO aaa aaa aaa OO aaa OOO aaa aaa aaa aaa aaa aaa aaa aa a Cr 
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~ 


00 


o) 


dd od do od do od do Jos od o Jos dn dos oo TT TTT TTT TTT a OO aaa a Ug uuu 
=à 
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ssay problems: 


If ABisa tangent to the circle M at A > 
AB =AM > then m (4 M) S e 
(a) 30° (b) 45° (c) 60° (d) 90° 


If AB touches the circle M at A > 


AM =6cm. » MB = 10 em. > then AB = .......... cm. 
(a) 6 (b) 8 (c) 10 (d) 12 
In the opposite figure : 


ABisa tangent to circle M 
If MB = 5 cm. JAC=38 cm. 





s then AB = ......... cm. (Kajr El-Sheikh 17 » Aswan 17) 


(a) 5 (b) 10 (c) 12 (d) 13 

If AB touches the circle M at A » n 

MB N the circle M = {C} where 

MC = BC ; then m (7 B) = eere. B 
(a) 30° (b) 45º (c) 60º (d) 90º 


In the opposite figure : 

BC is a tangent at B m(ZC)z45^,. 
D is the midpoint of AH 

Prove that : DA - DM 





(Aswan 2011) 


o OOO aa aaa OOO aaa aaa aaa aaa aaa aaa a a a a] 


did dd dd dada dd dad da da da dl dd Id da da da da da 4242 J424243424242424342424242424242424242424242424242 dd] 
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O OOOO aaa OOO aaa OOOO aaa Doa aaa aaa aaa aaa aa a a] 


LL] In the opposite figure : 

M is a circle with radius length 5 cm. » 

XY = 12 cm. » MY f circle M = {Z} 

and ZY = 8 cm. 

Prove that : XY is a tangent to the circle M at X 
In the opposite figure: - 

AB is a diameter of the circle M , 

D C BA If DC is a tangent to the circle at C 

and m (Z. B) - 25? 

Find : m (Z. D) 


In the opposite figure : | 
DC touches the circle M at C s AB // MD ; 
m (4 BAC) = 80* > m (4 MDC) = 20° 

ad ACNMD={E}  — | 
Find : m (Z ECM) 





(Beni Suef 2003) «40º» 





(Beni suef 2005) «30%» 


QUU Ug a a a aa aaa OOO aa aaa aaa aaa aaa a a a a E] 


NARRAR 15 Pad a da ada da III II IIAIR 
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Position of a circle with respect to another circle 


0 


The length of MN 







A One inside Touching . Touching 
Concentric the other internally Intersecting externally Distant 





From the previous summary , we notice that : 


Dim and N are two distant circles » then: MN E ] E, FL) > =i 
If M and N are two intersecting circles » then : MN E] Tr, — 1) of, + rj 
Bum and N (one of them is inside the other) » then: MNE]0; r — HI 


Saa a aa aa TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA aa TATA] 





a OOO aaa TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA a a a] 


Complete: 
Let M and N be two circles » their radii lengths are 4 cm. and 9 cm. respectively. 
Complete the following : 
1 If the two circles M and N are touching externally s then : MN cerere 
2 If the two circles M and N are touching internally s then : MN eee 
1 
3 Ifthe two circles M and N are intersecting » then : MN ..s... 
4 If the two circles M and N are concentric s then : MN -a 
& If the two circles M and N are distant s then : MN e... 9? 
dy 
6 If the two circles M and N are one of them is inside the other » then : MN -eer q 
| dg 
Choose the correct answer : 3 
dy 
dy 
M and N are two circles touching internally. If their radii lengths are 5 cm. ri 
4 | and 2 cm.» then MN = -......... cm. (Damietta 2008) y 
"m (b) 3 (c)7 (d) 10 : 
| 3 
dy 
dy 
dy 


NARRADA 16 Pad ada ada da dada ad a da da dada ada da da da dada ada 
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dg dg 
3 3 
a M and N are two circles » their radu lengths are 4 cm. and 3 cm. If MN = 9 cm. > y 
y " then the two circles ate .......... | (Port Said 2009) 3 
3 (a) distant. | (b) intersecting. 3 
q (c) touching. | mE (d) one is inside the other. q 
S | E Mand N are two intersecting circles their radii lengths are 3 cm. and5em. $ 
a 3 | respectively > then MN E........ A (Alexandria » Suez » Assuit 2011) a 
J E J 
O Jo 52] (b)]258[ | ()]8.00f  (d)]2 col q 
dg " , . dg 
y If the radius length of the circle M = the radius length of the circle N = MN ; then 3 
a 4 the two circles are ---------- | (Alex. 2005) 49 
a (a) one is inside the other. - (b) touching externally. y 
S | (o distant. (d) intersecting. 3 
dg dg 
is M +N and L are three circles touching externally two-by-two» their radii length are 5 cm.» ri 
3 5 | 6 cm. and 4 cm.» then the perimeter of the triangle MNL = .......... (El-Monafia 2011) a 
a (a) 15 cm. (b) 30 cm. (c) 4 cm. (d) 60 cm. a 
dg l dg 
a M is a circle of radius length 4 cm., touches the circle N externally. If MN = 7 cm., a 
y 6 | then the circumference of the circle N = .......... cm. (Beheira 2003) y 
I | (947 DT ^ (97m (d) 8 X 3 
dg C dg 
a Essay problems: 3 
dg dg 
3 In the opposite figure : B is 
ri M and N are two circles touching at A » ri 
y 4 | the distance between their centres MN = 12 cm. y 
3 If NB -7 cm. > 3 
o Find : The length of MA (Kafr El-Sheikh 2006) «5 cm.» 3 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 


dIdI dd dada dd dad da da da dl dd Id da e da da da dd J434243424242424343424242424242424242424242424242 dad] 
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a aa a a a a a aa OOOO aaa aaa aaa aaa a aa aa a a a a] 


Choose the correct answer : 





EL In the opposite figure : 


M and N are two circles with radii lengths of 10 cm. and 6 cm. 
respectively and they are touching internally at A » 


> 


AB is a common tangent for both. 
If the area of A BMN = 24 cm? » 
Find : The length of AB 


LO In the opposite figure : 

M and N are two intersecting circles at A and B ; 
CEBA »D Ethe circle N » 

m (1 MND) = 125° and m (Z BCD) = 55? 


Prove that : CD is a tangent to circle N at D 


In the opposite figure : 

M and N are two intersecting circles at A and B; 

C is the midpoint of XY » m (4 D) = 40°; | 
FZ is a tangent to the circle N at F where MN N FZ = {F} 
Find : m(Z CME) 

Prove that : FZ // AB | © (El-Fayoum 2011) « 140° » 


TO Y CODO E 


Homework 


A Y CODO FF 





M and N are two intersecting circles at A and B | 
» then the axis of symmetry of AB IS estereo (Monofia 2004) 


(a) MN (DNM = (c)MN (d) MN 


M and N are two touching circles where MN = 6 cm. » the radius length of the greater 
circle is 10 cm. » then the radius length of the smaller circle = .......... cm. (Sharkia 2005 


(a) 16 (b) 12 (c) 8 (d) 4 


PORRAS 


IIIR DIII III III IIIA 18 ARA 
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a aaa a aaa aa OOO aaa aaa aaa aaa a a a 0151212181 


ssay problems: 





M and N are two circles of radii lengths 3 cm. and 8 cm. respectively» MN =5 cm.» 


then the two circles are ----.----- o, (Cairo 2011) 
(a) touching externally. (b) touching internally. 

(c) distant. | (d) intersecting. 

If the radius length of nn circle M = 3 cm. and the radius length of the circle 

N=5 cm. >MN=6 em. 3 then the two circles M and N are --------: (Gharbia 2008) 
(a) distant. cr o (b) one is inside the other. 

(c) intersecting. s o (d) touching externally. 


A circle M of radius length 4 cin. touches a circle N internally » MN = 7 cm. > then 
the circumference of the circle M : the circumference of the circle N = ......... 


(a) 4:7 (b) 3:4 (c) 4 : 3 (d) 4: 1I (Dakahlia 2009) 


In the opposite figure : 

M and N are two intersecting circles » AB is the 
common chord of the two circles M and N | 
XY touches the circle M at C 





Prove that : AB // XY | (Souhag 2008) 


LL] M and N are two intersecting circles at A and B +, MA = 12 cm. » NA = 9 cm. and 
MN = 15 cm. . 
Find : The length of AB (Port Said 2011) «14.4 cm.» 


o aa aa aaa OO aaa OOOO aaa aaa aaa aa aaa aaa aa a a a a] 
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Identifying the circle 





First) Drawing a circle passing through a given point : 


[f A is a given point in the plane and the required is drawing 
a circle passing through the point A 

* Assume any other point in the plane as M » then take it 
as a centre using the compasses » draw a circle with the centre M 
and radius length = MA : then it will pass through the point A 

» Similarly » we can draw another circle whose centre is M and 
its radius length is MA then it passes through the point A 
or we draw a circle whose centre is M and its radius length = MA » then it will pass 
through the point A and so on ....... 








If A and B are two given points in the plane and the required is drawing a circle passing 

through the two points A and B : 

* We know that the centre of any circle passing through 
the two points A and B should be equidistant from A and B 

'. The centre of any circle passing through A and B should lie 

on the axis of symmetry of AB which is the straight line that 
is perpendicular to it from its midpoint » therefore » we draw 
the straight line L that represents the axis of symmetry of AB 


* We take a point (any point) on the straight line L as M 
» then we draw the circle whose centre is M and its 
radius length Z MA or MB : then it will pass through the two 
points Á and B B 
* Similarly we can draw another circle whose centre 1s M and its radius 
length — MA or MB ; then it will pass through the two pomts A and B 
or we can draw a circle whose centre is M and its radius length = MA 
or MB » then it will pass through the two points A and B 


Ny, 





There is an infinite number of circles that can be drawn to pass through the two 
points A and B and all their centres lie on the axis of symmetry of AB 





a aa ST ST a a aa aaa OO aaa aaa aaa aaa aaa aa a 6151012181 
a aa a a a aa aaa OO aaa ORO aaa aaa aaa aaa a a a a a] 


IIIR DIII IDII III III 20 2424242121212424242421212/2124242424242124242424233 
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) Drawing a circle passing through three given points : 





If A » B and C are three points in the plane and the required is drawing a circle 
passing through the three points A s B and € : 


© We know that : In order that the circle can pass through the two points A and B » then > its 
centre should lie on the axis of symmetry of AB, say L, and in order that the circle can pass 
through the two points B and C » its centre should lie on the axis of symmetry of BC say L, 
“. The centre of the circle that passes through the three points A » B and C lies on each of 
L, and L, 


It is impossible to draw a circle passing through three collinear points. 


For any three non-collinear points , there is a unique circle 
can be drawn to pass through them. 


Notice that : 
There is a unique circle passing through three points as A » B and C which are not collinear 


and the centre of this circle is the point of intersection of any two axes of symmetry of the 
axes of the line segments AB » BC and AC 





The circle which passes through the vertices of a triangle is called the circumcircle 
of this triangle. 


* The triangle whose vertices lie on a circle is called the inscribed triangle of this circle. 
In the opposite figure : A 
M is the circumcircle of A ABC C A 

or A ABC is the inscribed triangle of the circle M 


B 


a OOO LT LT ST ST aaa aaa OOO TATA TATA TATA TATA aa TA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TA TATA TATA TATA 0151212181 
a aa a a aaa aa aaa TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TA TATA a a a] 


NARRADA 21 RARA 


www.Cryp2Day.com às Lat ¿Ak ul Sua e I 
&c Mal) olo. cV fio gögo 





434343434343434343434242424242424344| Geometry 3"“ Prep 2" term [434242434344 Mr. Mahmoud NA 
Corollary A 


QUU aa a a A aa OOOO aaa aa aaa aaa aaa aaa aa 0151212181 





The perpendicular bisectors of the sides of a triangle intersect at a point which is 
the centre of the circumcircle of the triangle. 


In the opposite figure : A 
If the straight lines L} » L, and L, are the axes L 
of AB » BC and CA respectively 


and L, NL, N L42 1M] > 
then the point M is the centre of the circumcircle of A ABC L, 


* A special case : 
The centre of the circumcircle of an equilateral triangle is : A 


- The point of intersection of its sides axes. 
- The point of intersection of tts altitudes. 
- The point of intersection of its medians. 


- - The point of intersection of the bisectors of its angles. 


We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles 
trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram 


or the rhombus or the trapezium which is not isosceles). 


Choose the correct answer : 





pl 


unnnnsuuunusuuun 1514157072727220151212727212721272121272727272727212727272727272721272727272727212127272727214141 aa aaa 6161878] 


Notice that : 


It is possible to draw ee passing through a given point. (The New Valley 2005) 
(a) one circle | (b) two circles 
(c) three circles | | (d) an infinite number of circles 


The number of circles passing through three collinear points is ......... . 
(El-Sharkia 2013) 
(a) zero (b) 1 (c) 2. (d) 3 
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QJ 


I 


On 


— 


NO 


QJ 


a aa a a aa aa A aa a a r o O A aa a a a a a a a a a a] 
— 


ssay problems: 





a third circle whose centre is C and touches AB (Beni Suef 2006) 
TO Y CODO FF 
Homework 
TT Y CODO FEF 
Choose the correct answer : 
The number of circles which passes through two given points is =. (Giza 12) 
(a) 1 (b) 2 
(c) 3 (d) an infinite number. 


dy 
dy 
We can identify the circle if we are given -e (Sharkia 2008) 
(a) three collinear points. (b) two points. 
(c) three non-collinear points. (d) one point. 


The centre of the circumcircle of a triangle is the point of intersection of .........- 
(a) its medians. | — (b) its altitudes. — ^ — (Ismailia 2005 


-— 


a Saa aa aaa a aaa aaa aaa aaa aaa aaa a a a a a | 


(c) the bisectors of its interior angles. — (d) the axes of symmetry of its sides. 


It is (impossible) to draw a circle passing through the vertices of .......... | 
mE | | | (El-Sharkia 2012 » El-Dakahlia 2013) 
(a) a rectangle. (b) a triangle. (c) a square. (d) a rhombus. 


AB is of length 6 cm. Draw a circle passing through the two points A and B and its 
radius length is 4 cm. How many circles have you drawn ? (Qena 2011) 


Draw a circle with radius length óf 3 cm. and touches to the straight line L. 

What is the number of possible solutions ? (Giza 2006) 
Draw A ABC in which : AB = 5 cm. » BC = 4 cm. » and CA = 3 cm. What is the type of 
the triangle with respect to the measures of its angles ? then draw a circle whose centre 


is the point A and touches BC » another circle whose centre is B and touches AC and 
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NO 


QJ 


I 


ie 


N o 


00 


a aa aa a aaa aaa OOO aa aaa OOO aaa aaa aaa a aaa a a a a a a] 
— 


ssay problems: 


The number of circles passing through three collinear points is .......... 


(Giza 16 sfsmattia 15) 


(a) zero (b) one (c) three (d) an infinite number. 
"The number of circles passing through three non-collinear points is .......... (El-Menia 17) 
(a) 1 (b) zero (c) 2 (d) 3 


The centres of the circles passing through the two points A and B lie on -......... 


(Ei-Dakahlia 17) 
(a) the axis of symmetry of AB (b) AB 
(c) the perpendicular to AB (d) the midpoint of AB 


| The centre of the circumcircle of a triangle is the point of intersection of -= 
(Kafr El-Sheikh 17 » Qena 17) 


(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 


(c) its altitudes. (d) the symmetry axes of its sides. 

If A ABC is right-angled at B » then the centre of its circumcircle is --------- (Ismailia 03) 
(a) the midpoint of AB — (b)the midpoint of AC 

(c) the midpoint of BC (d) outside the triangle. 


It is possible to draw a circle passing through the vertices of --....--- 
(Giza 17 + Beni Suef 16 s Qena 15) 


ev Ev Ev Ex Ex Ex Ex Ev Ev Pv Ev Ex Ex Ex Ex Ev Ev Pv Pv Ex Ev Ex aa a Ex Ex Pv Ev Pv Ex Ev Pv Pv Ex Ev Ev] 


(a) a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. 
if AB =6 cm. » then the area of the smallest circle which passes through the two points 95 
Av and' Besoin cm? (El-Sharkia 15) $ 


(a) 3 JU (b) 6 TU (c) 8 T (d) 9 1 


LL! Using your geometric tools » draw AB of length 4 cm. » then draw on one figure : 

(1) A circle passing through the two points A and B and its diameter length is 5 cm. 
What are the possible solutions ? 

(2) A circle passing through the two points A and B and its radius length is 2 cm. 
What are the possible solutions ? 

(3) À circle passing through the two points A and B and its diameter length is 3 cm. 
What are the possible solutions ? 


a OOO UU a aa a a a uu 


did dd dada dd dad da da da dl dd Id da da da da da ISE J434243424242424242424242424242424242424242424242 dad] 
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The relation between the chords of a circle and its centre 





a k 
UP. T 


If chords of a circle are equal in length, then they are equidistant from the centre. 


AB 2 CD , MX L AB and MY LCD 
MX = MY 











In congruent circles, chords which are equal in length are equidistant from the centres. - 


In the opposite figure : 

If M and N are two congruent circles » 
AB - CD ; MX L AB and NY LCD, 
then MX = NY 


Converse af the theorem 








In the same circle (or m congruent circles) » 

chords which are equidistant from the centre (s) are equal in length. 
¿.€ . In the opposite figure : 
If AB and CD are two chords of the circle M > 


MX L AB > MY 1 CD and MX = MY ; then AB = CD 





Also in the opposite figure : 

If M and N are two congruent circles » AB is a chord of 
circle M and CD is a chord of circle N 

; MX LAB » NY L CD and 


ur, 
Pr 
o 
v 


MX = NY >then AB = CD 


a OO aa aaa OOOO aaa aaa aaa aaa aaa aaa a a a a a] 
O aaa a aaa aa OO aaa OOO aaa aaa aaa aaa aaa aa a a a a] 
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1 
2 


a aa aa a aa aa OOO aaa OOOO aaa OOO aaa aa aaa aa a a a a] 


If the chords of a circle are equal in length » then they are .....-..- - from the .......... 


In the same circle if the chords are equidistant from the centre then they are -......... 


The square which is inscribed in a circle » its sides are © 


circle. 


from the centre of the 
(North Sinci OF} 


¿AB and CD are two chords in a circle AB = 5 cm. and CD = 3 cm. » then the chord 


which is nearer to the centre of the circle is ------.--. 


| In the opposite figure : 

If AB and CD are two chords in the circle M 

» X and Y are two midpoints of AB 

and CD respectively, if MX = MY + AB 2 7 cm. 
s then CY = ........- cm. 


‘In the opposite figure : 
AB and CD are two chords equal in length» 


drawn in the circle M » X and Y are two 
midpoints of AB and CD respectively. 
If m (Z AXY) = 50? , then m (2 XMY) = ..........2 


ssay problems: 


In the opposite figure : 

The triangle ABC is an inscribed triangle inside a circle M » 
m(ZB)2m(Z C)» 

X is the midpoint of AB » MY L AC 


Prove that : MX = MY 








( Suez 2014 » Aswan 2011 ) 


GU gu aaa OO aa ROO aaa Oia aaa aa aa aaa aaa a a a a a] 
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ATATATATATATATATATATATATATATATATATATA TATA TATA TATATA TATA TATA TATA TATA TATA TATA TATA TATA TATA aaa aaa aaa aa a a a] 


In the opposite figure : 

M is a circle » AB and AC are two chords of it 5 
D is the midpoint of AB » E is the midpoint of 
AC » MD and ME are drawn to cut the circle 

at X and Y respectively. If DX = EY 

Prove that : AB = AC 


CA In the opposite figure : 

AB and AC are two chords equal in length in the circle M 
» X is the midpoint of AB; 

Y is the midpoint of AC and m (Z CAB) = 70º 

Calculate : m (4 DME) 

Prove that : XD = YE ( Damietta 2013 » New Valley 2012 ) 





LL) In the opposite figure : | A 
AB and AC are two chords equal in length in the circle M 
» X is the midpoint of AB » 

MX intersects the circle at D » MY L AC 


tm 
c 


ydyra aY 





intersects it at Y and intersects the circle at E » 5 
Prove that : EB XD = YE El m (¿YXB)=m(2 XYC) ( El-Gharbia 2013) 
In the opposite figure : 


A ABC is inscribed im the circle M » 


D is the midpoint of AB » E is the midpoint of AC PMN 


C B 
If DM = EM »m (Z DME) = 120º 


Prove that : A ABC is an equilateral triangle. ( Menia 2003 ) 


did dd dd dada dd dad da da da dl dd Id da da da da da 4242 J42434342424242434342424242424242424242424242424242 42 
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y y 
y y 
y AAA tee 5 
dg Homework y 
y y 
5 y 
I nr te > Oi ae is 
2 Complete: 3 
ri y 
y y 
3 In the opposite figure : 3 
a A ABC is inscribed in the circle M > E 
S 1 3 
a Mx .LAB> MY L AC , MX = MY 3 
ri y 
dg and m (Z A) = 72? » then m ( B) 2 0e7 : 
ri y 
g y 
n (1) (2) is 
y y 
y y 
ri y 
S y 
go 3 
y y 
* If AB = CD » then MX = If AB = CD > then ME =... 3 
dg m pritina g^ — iR LC Bs em PEE cm. . J 
a ME = - EX 3 
g y 
S | (s (4) 3 
2 y 
y y 
y y 
y y 
y y 
y y 
33 3 
y y 
a If AB =CD » then MX =... If M and N are two congruent circles » 3 
y In A MXY AB - CD > then MX = = 3 
3 "m(Z XMY) = 100? and the figure MXYN is «.--.----- q 
a cm (Z MXY) = o E 
y y 
y y 
y y 
y y 
y y 
i y 
i y 
y y 
y y 
y y 
y y 
y y 
y y 
y y 
y y 
y y 
y y 
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dg dg 
3 3 
4 (1) (2) J 
dJ dg 
dg dg 
dg dg 
dg dg 
dg 4 dg 
5 3 
5 If MX = MY YD =7 cm. If ME = MF ; then CD = -......... 5 
y > then AB = ee... cm. do XS ee em. s EM =~ cm. a 
dg | AM = dg 
dg dg 
dg 3 4 dg 
a (3) (4) is 
dy dg 
dg dg 
4 dg 
dg dg 
dg dg 
4 5 dg 
is If MD = ME »m (Z B) = 65° :-MN/BC MAE. 3 
8 | ythen m (ZA) = e. The two circles M and N Š 
dy are eO AC BC 5 
dy a — c4 dd 
dg Ap dg 
2 Essay problems: q 
dg In the opposite figure : A N 
7 The triangle ABC is an inscribed triangle inside a circle M » A y 
A 
É ries AVE 
S  |Xisthemidpointof AB » MY L AC ri 
dg BN «q 
y Prove that : MX = MY (Matrouh 17 s Fayoum 15 p Suez dd y Aswan 31) a 
dg dg 
y In the opposite figure : pd 
y AB and AC are two chords in the circle M is 
a, | > D is the midpoint of AB 5 
4 » E is the midpoint of AC y 
y s DX = EY y 
? Prove that : AB = AC (El-Kalyoubia 16) 3 
4 dg 
dg dg 
dg dg 
dg dg 
dg dg 
4 dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
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ATATATATATATATATATATATATATATATATATATA TATA TATA TATA TA TATA TATA nooo aaa aaa aaa aa aa a a a a a a] 


In the opposite figure : 

M and N are two circles intersecting at A and B : 
MN (1 AB = {L} » Fis the midpoint of CD » 

Z is the midpoint of XY » MF = ML and NL= NZ 


Prove that : CD = XY 


In the opposite figure ; 

Two concentric circles at M » AB and CD are two chords 
of the greater circle and touch the smaller circle at X and 
Y respectively. 

Prove that : AB = CD if the radius length of the greater 


circle = 5 cm. and the radius length of the smaller circle = 3 cm. » 


find the length of AB 


In the opposite figure : 

AB and CD are two chords of the circle M 
equal in length » AB NCD = TY}, 

Z is the midpoint of AB » X is the 

midpoint of CD and m (Z ZMX) = 120° 
Prove that : AZYX is an equilateral triangle. 
In the opposite figure : 

AB is a diameter of the circle M » AC and BD are two chords in it ; 
MX = MY > MX L AC , MY LDB 

Prove that : 

AHAB is isosceles triangle. 

HC - HD 





( Gharbia 04) « 8 cm. » 





( Beni-Suef 2012 ) 


o aaa aaa OOOO aa OOO aaa aaa aaa aaa aaa a a a a] 


1912424212424212/242424242434242424242/24424:24( 30 lada ada ada da dada ada ada da dada ada da dada dada ada 
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The relation between the chords of a circle and its centre 


It is the measure of the central angle which subtends this arc and it is measured by 
the measuring units of the angle (degrees , minutes , seconds ...) 


For example: 

Im the opposite figure 2 

If AB is a diameter of the circle M » C and D are two points on the circle M 
where m (Z AMC) = 30° sm (4 AMD) = 90° «then : 





T) m (AC) = m(Z AMC) = 30° 





(2) m (CD) = m (2 CMD) = 90° — 30º = 60° 
3) m (DB) = m (4 DMB) = 90° 
Am (DB the major ) = m (Z DMB the reflex) = 360° — 90° = 270° 






8) m (AB) = m (4 AMB) = 180° ( Notice that: AB represents a semicircle) 





The length of the arc: 


It is part of a circle’s circumference proportional to its measure and it is measured 
by length units (centimetre » metre y ...) 


To calculate the length of the arc, you can use the following rule : 


the measure of the arc 


DD x the circumference of the circle 
the measure of the circle 


The length of the arc = 


_ the measure of the arc 
E 360º 
Where r is the radius length of the circle and JT is the approximated ratio. 


x 2JUr 





Remark 





The length of the semicircle = i the circumference of the circle = JU r length unit 


a aa aa a aaa aa aaa OOOO aaa aaa aaa aaa a a a a a] 
o aa a aaa aaa aaa aaa aa aaa aaa aaa aaa a a a a a] 
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Corollary (1): 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
the lengths of the arcs are equal and vice versa. 


In the opposite figure : 

If M is a circle in which m (AB) = m (CD) KA 
» then the length of AB - the length of CD Ps L) 
and vice versa : If the length of AB = the length of CD E ZZ 
»then m (AB) =m (CD) 


Corollary (2): 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
their chords are equal in length » and vice versa. 


In the opposite figure : D A 
If M is a circle in which 

m (AB) =m (CD) » then AB = CD 

and vice versa: If AB = CD ; then m (AB) =m (CD) ^ : 


Corollary (3): 


If two parallel chords are drawn in a circle » then the measures of the two arcs 
between them are equal. 


In the opposite figure : 
If AB and CD are two chords in the circle M 





, AB // CD , then m (AC) = m (BD) 


Corollary (4): 


If a chord is parallel to a tangent of a circle » then the measures of the two arcs 
between them are equal. 

In the opposite figure : 

If AB is a chord in the circle M and 
CD touches the circle M at E s 

CD // AB , then m (EA) - m (EB) 





a OOO LT LT ST ST aaa aaa OOO aaa aa aaa aaa aaa aaa aa a a a a] 
o OOO AT LT ST ST aaa OOOO aaa r a Oa Or r or or r Or Or r aaa aaa aa a a a] 
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Choose the correct answer : 





ssay problems: 


The central angle whose measure is 90° subtends an arc of length = «+» the | 
circumference of the "-— ; ( Assiut 11) 
(a) d (b 5 (o) 3 (d) 5 


The circumference of a circle = 36 cm.» then the measure of an arc of it with 


length = 6 cm. is ~eu 


(a) 60? (b) 30° (c) 90? (d) 120? 

The length of the arc opposite to a central angle whose measure — 120? in a circle of 
radius length r equals -e+ (Suez 09) 
(a) 4 Tu (b) Jtr (c) & Mr (d) 3 Tr 


The length of the arc which represents i the circumference of the 


circle = ---....... cm. 
(a) 2 JUr (b) Jtr (c) i Tir (d) 4 Mr 


|i The measure of the arc which represents i the circumference of the circle = -. pes 
( Gairo 15) 


(a) 60° (b) 90° (c) 120° (d) 300° 





In the opposite figure : 
AB is a diameter of the circle M » m (4 AMC) = 60° » 

m (Z BMD) = 140° 

Complete the following : 

(Dm (AC) =... (2) m (BD) = us 
(3)m (CD) = e E (a) m (DBC) = ......... o 
(5) m (DCB) = -° 








In the opposite figure : 


AB and CD are two diameters in the circle M 
such that : m (2. DMB) = 35° »CE // AB 


Find : m (BE) 





a aa a ST a aa A aaa aaa OO aa aaa a aaa aa a a a a a] 
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Choose the correct answer : 





In the opposite figure : 

A and B are two points belonging to the circle M 
such that : m (4 MBA) =45º ; AM - 7 cm. 
Find : The length of AB (7t = 4) 


> 


In the opposite figure : 
If m (AC) =m (BC) 
m (Z ACB) = 70º 
Find :m(Z ABC) 


p 


UU OU a a mmmÓneeseie eet 


In the opposite figure : 


XB//CY MA LXC ,MD 1 BY 
Prove that : MA = MD 





EO In the opposite figure : 

M is a circle » CD is a tangent to the circle at C ; 

AB and EF are two chords in the circle 

» Where AB // EF // CD | | B 

Prove that : CE = CF | | CHE 
(El-Beheira 2014 » Alex. 2011) 99 





ABCD is a quadrilateral inscribed in the circle M such that AB = CD. Prove that: AC = BD J 


ee Y CODO — 


Homework 


TT Y CODO FEF 


The length of the arc opposite to a central angle of measure 30° in a circle of | 
circumference 36 cm. = eeens cm. ( Souhag 09) 
(a) 18 (b) 9 (c) 3 (d) 4.5 | 


QUU a a a UU Wu 


did dd dd dada dd dad da da da da dd Id Ida da da da 4242 J424243424242424342424242424242424242424242424242 dd] 


www.Cryp2Day.com às Lat ¿Ak ul Sua e I 
&c Mal) olo. cV fio gögo 





434343434343434343434242424242424344| Geometry 3"“ Prep 2" term [434342434344 Mr. Mahmoud NA 


NO 


QJ 


I 


On 


a aa LT ST ST aaa aa OO aaa aaa aaa aaa Oia aaa aaa a a a a] 
— 


3 


HE 


(a) 30° (b) 60° (c) 120° 


If A and B are two points belonging to a circle M such that the length of AB = Jr 


; then AB is -.--....: in the circle M 


An arc in a circle » its length = À xr 5 then it is opposite to a central angle of measure 
(Beni Suef 16 » El-Menia 13 + Kafr El-Sheikh 15) 


(d) 240° 


(a) a radius (b) a chord not passing through the centre 


(c) a diameter 


In the opposite figure : 


Two concentric circles with centre M» AB f? CD= IM} 


, if m (BD) = 80° » then m (AC) = ee: 


(a) 40° (b) 60° 

(c) 80° (d) 160° 

In the opposite figure : 

If C is the midpoint of AB 

, then AB roma... 2AC 

(a) < (b) > (c) > 


LA In the opposite figure : 

AB » CD and EF are diameters of the circle M 

Complete : 

(1) m (AC) = e. (2) m (ACE) = e... 
(3) m (ÁCD) meses | (4) m (AFE) — 


(d) an axis of symmetry of the circle 


(Giza 17) 








o aaa a a aa aaa aaa aaa aaa aaa aaa a a a a a] 
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ssay problems: 
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3 In the opposite figure : 
AB is a diameter of the circle M » 


A 
| D 
study the figure » then complete : OA 


(X2 ee (2) m (AC) = 9 vr C 
(8) (AD) —— (a) m (BC) = e... o L< 
(5) m (CAD) = es (em (CBD) = o 

(73m (ACD) = cono. (8) m (ADO) = .......... o 


In the opposite figure : | B D 
A and B are two points belonging to the circle N É 


,DC AB >CE the major arc AB 


such that AD = BC | 
Prove that : m (4 ANB) = m (Z CND) (Souhag 05) 








CA In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M 
» AC is a diameter in the circle » CB = CD 


Prove that : m (AB) -m (AD) 


LL In the opposite fipure : 

ABCD is a rectangle inscribed 7 E 
in a circle. Draw the chord CE 

, where CE = CD C B 
Prove that : AE = BC E 


In the opposite figure : 
BE is a tangent to the circle M at B 


E Es ec 
» BC // AD » BE // AC 


Y | U 
é Co EK 
Je 
A Iri ud | 
YI 


Prave that : A BCD is isosceles. 


J 
NARRADA 36 ARANA 
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Sheet (17) 
The relation between the inscribed and central angles 
subtended by the same arc (theorem 1) 


The inscribed angle: 


It is the angle whose vertex lies on the circle and its sides contain two chords of the circle. 


In the opposite figure : 
e Z ABC is an inscribed angle 
because its vertex B belongs to the circle M 


and its sides BA and BC carry the two chords BA and BC in the circle M 





« The inscribed angle Z ABC is subtended by AC 





For each inscribed angle » there is one central angle subtended by the same arc. 





Theorem / 1 


The measure of the inscribed angle is half the measure of the central angle » subtended 
by the same arc. 





The measure of the central angle equals twice the measure of the inscribed angle 
subtended by the same arc. 


In each of the following figures» find the measure of each angle denoted by (>) given 





Nro | HeD | "Fg 


a aaa a a A aa aaa aaa aaa aaa aa aaa aa a a a a a] 
6787272727 aaa aa aa aaa aaa aaa Oia aaa aaa aaa aaa aa a a a a] 
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Choose the correct answer : 





The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc = .......... 


(a) 3: 1 (b) 2:1 {(c) 1:2 (d)1:3 
(El-Fayoum 2011) 


In the opposite figure : | | X 
AB is a diameter in the circle N 


o |? X Y is a tangent to the circle at B US, 
a 


m (4 ANC) = 40° » then m (2 CBY)= ......... 


Y 
(a) 40° (b) 50° 
(c) 20° | (d) 70* ( El-Fayoum 2006) 
| a 

In the opposite figure : | 

Mis a circle sm (L M)=m(ZA)=502 (A 

3 | ,thenm(Z A) = +... o 
(a) 40º | (b) 50º € B 
(c) 100° (d) 130° (Port Said 2013) 
ssay problems: 







In the opposite figure : 
m (Z A)=30° »BC=7 cm. 
Find : The area of the circle M (X = =) 





Using the opposite figure : 
Write the given data then find : lii m (Z ABC) 
m (BC the major) 


(New Valley 2006) « 70° > 280? » B 


ATATATATATATATATATATA TATA TATA SORGO aaa aaa aaa aaa aaa aaa aaa a a a a] 
o aaa aaa aaa aaa aaa ROA aaa aaa aaa aaa a a a a] 


1912424212424212/242424242434242424242/24424:24( 38 lada ada ada dada ada a dad dada ada da da da dada ada 
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In the opposite figure : 










AB is a diameter in the circle M » 

m (Z BMD) = 50º 

Find with proof : 

m(Z ACD) 

In the opposite figure : 

M is a circle » 

m(Z A) = 45º 

and BC = 142 cm. 

Find : The area of the circle M ( = 22) 





Homework 





In each of the following figures» find the measure of each angle denoted by (?) given 
that M is the centre of the circle : 





Fa T Par a NI — — — 0 LEE EE 
1 





Fig. (13) Fig. (14) |  E2Fig.(15) Fig. (16) 
Choose the correct answer : 
The measure of the inscribed angle equals .......... the measure of the central angle | 
1 | subtended by the same arc. (El-Menia 2014) 
(a) half (b) twice (c) quarter (d) third 


ATATATATATATATATATATATATATATATATATATA TATA TATA TATA TA TATA TATA TATA TATA TA TATA TATA TATA TA TATA TA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA aaa aa a a a] 
o aaa a aaa aa TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA TATA a a a a] 


NARRADA 39 ARANA 
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6787272727 LT LT ET ST STS 7 AF LF ATT TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TLTATA TATA TATA TLTATATA TATA TATA TLTATA TATA TATA TATA TATA TATA TATATATATATATATATATRT 


ssay problems: 





If the measure of a central angle is 100º » then the measure of the inscribed angle that 
has the same subtended arc = +......--. (Giza 2011) 


(a) 200º (b) 100º (c) 50° (IS 


In the opposite figure : 

M is a circle 

sm (Z A) + m (Z BMC) = 150º 

> then m (L A) = 

(a) 100º (b) 45º 
id : (d) 50° | (Helwan 2009) 


C B 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is .......... angle, (Qena 2011) 


(a) a straight (b) an acute (c) a right (d) an obtuse 


The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc = --.......- (El-Fayoum 11) 


(a) 3:1 (b} 2:1 (c)1:2 (d) 1:3 


In the opposite figure : 


If CA » CB are two tangents to 
the circle M » m (Z C) = 70° 





> then m (L ADM) — ere 
(a) 35° (b) 55° 
(c) 65° (d) 45º 


In the opposite figure : 

ABCD is a rectangle inscribed y E 
in a circle. Draw the chord CE 

» where CE = CD C B 
Prove that : AE = BC : 3 


ABCD is a quadrilateral inscribed in a circle. If AB // DC » E is the midpoint of AB 
Prove that : CE = DE (Giza 2005) 


JIJI 


did dd dd dd dd dd dad da da da da dd Id da da II IET ISE J434243424243424342424242424242424242424242424242 dad] 
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QUU a aaa OOOO aa Noa aaa aaa aaa aaa aaa aaa a a a a] 


LA In the opposite figure : 
CDisa tangent to the circle at C 


, CD// AB » m (Z AMB) = 120° 
Prove that : A CAB is equilateral. (Ismailia 2013) P 





L In the opposite figure : 
AB is a chord in the circle M » 
MC L AB 
Prove that : m (2 AMC) = m (Z ADB) 
(Port Said 2014 + El-Beheira 2013) 


B 


> 


o aa aa aaa OO TATA TATA TATA TATA TATA TATA TATA TATA TATA TO TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TA TATA TATA TATA a a a a] 


LA In the opposite figure : 

AB is a chord in the circle M » 

CM // AB » BC NAM - (E) | 

Prove that : BE > AE ( El-Gharbia 2014 + Fayoum 2012 » El-Dakahlia 2013) 





In the opposite figure : 

If M is the centre of the circle 
m (Z AMC) =m (£ B) 
Find : m (Z B) 


In the opposite figure : 
BC is a diameter in the circle M > 
MD // BA »m (Z CAD) = 25° 





Find : m (4 ACB) 


In the opposite figure : 


M and N are two circles intersecting in A and B and the two 
straight lines CD and EF pass through the point A and intersect 
the circle M at C and E and the circle N at D and F 


Prove that : m (/ CME) = m (7 FND) 





did dd dd dd dd dd dad da da da da dd Id da e da da da 4242 J434243434243424343424242424242424242424242424242 4242 
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Sheet (18) 
Corollaries of theorem (1) 
and its well known peroblems 


Corollary (1): 


The measure of an inscribed angle is half the measure of the subtended arc. 


In the opposite figure : 

m (Z C) = 4 m (Z AMB) u 
(inscribed and central angles with common arc AB )» 
m (Z AMB) = m (AB) 

- m(Z C) 4 m (AB) 








The measure of the arc equals twice the measure of the inscribed angle subtended by this arc. 


Corollary (2): 
The inscribed angle in a semicircle is a right angle. 


In the opposite figure : 
-m(ZC)= i m (AB) (corollary 1) 


+. m (AB) = 180° B A 
<. m (4 C) = 90º 





1) The inscribed angle which is right angle is drawn in a semicircle. 






The inscribed angle which is subtended by an arc of measure less than the measure of 


a semicircle 1s an acute angle. 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle 1s an obtuse angle. 


a OOO aaa aaa aaa aaa aaa aaa aaa aaa aaa aaa aa a a a a] 
QUU aaa OOOO aaa aa aaa aaa aaa aaa aa a a a] 
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Well known problem (1): 


If two chords intersect at a point inside a circle » then the measure of the included 
angle equals half of the sum of the two measures of the two opposite arcs. 


AB » CD are two chords in a circle intersecting at the point E 


m (4 AEC) = > [m (AC) + m (BD)] 


m (Z CEB) = 5 [m (BC)+ m (AD)] 





Well known problem (2): 


If two rays carrying two chords in a circle are intersecting outside it, then the measure of 
their intersecting angle equals half of the measure of the major arc subtracted from it half 
of the measure of the minor arc in which both are included by the two sides of this angle. 


m (ZA) - À [m CE) - m (8D)] 





Study each of the following figures » then complete : 


128 c Gu C E) 


(2) 





m (L E) = eeren j 


or aa aa a aaa aa r ST o a O Or Or r o a Oa Or r o o a Oa a r r o a a Or o o o a a aaa aaa aaa a a a a a] 
or aa a a a aa Or ST or a O Or Or r r r O TATA TATA r Oa Or r r r r a r o or o a a r o o a a a r aaa aaa aa a a a a] 
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O SOON aa OOOO aaa aaa aaa a a a a] 


Choose the correct answer : 





(c) 180" (d) 270° 


In the opposite figure : 


ABis a diameter in the circle M of radius 


E 
In the opposite figure : , 

— — Á 
m (AC) * m (BD) - .........- 
(a) 45° (b) 90? 

D 
| C 
E 


length 4 cm. » m (Z A) = 30° » then BC = cm. ^ 
(a) 2 (b) 4 

(c) 6 (d) 8 (Matrouh 20111 
In the opposite figure : 

If AB is a diameter in the circle M > 

then X=... us 

(a) 40" | (b) 20" 

(c) 30° (d) 60? 





The inscribed angle which is subtended by minor arc in a circle às = 
(Alex. 17 5 Qena 16) 


(a) reflex. (b) right. (c) obtuse. (d) acute. 


The length of the arc that is opposite a right inscribed angle m a circle whose 
circumference is 44 cm. equals ........-- cm. (Dakahlia 12) 


(a) 22 (b) 11 (o) E (dy 4 


The measure of the inscribed angle which is drawn in 4 a circle equals ..--.----- 


(Cairo 09) 
(a) 240° (b) 120* (c) 60° (d) 30° 


The measure of the inscribed angle which is subtended by an arc representing 


À a circle equals ..--...-- 


3 
(a) 240º (b) 120º (c) 60º (d) 30º 


a aa a TATA TATA TATATATA TATA TATA OOOO aaa aa TATA TATA TATA TATA TATA aaa TATA TA TATA TATA TATA 6151872181 
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UU LTS TST STAT AF LF ATT ST ST ST AFA TATA TA TATA TATA TATA TATA TATA TATA Doa aaa aa aaa aaa aaa a a a a] 


ssay problems: 


In the opposite figure : | 

AB is a diameter in the circle M » 

AB // CD and m (CD) = 80° B A 

Find : m (Z E) | V~ j 
i 


(Souhag 2012) « 25° » 


In the opposite figure : 

AB is a diameter in the circle M > _ 
the length of AD = the length of BD, 
m (Z. CAB) = 35° 





Find by proof : m (4 CBD) (Menia 2011) « 100° » 
In the opposite figure : A 
AB is a diameter in the circle M | | 
; AC touches the circle at A | Ne 
If AC 2 9 cm. BM = 6 cm. BN m0 € 
Find the length of each of : BC, AD {Kafr El-Sheikh 2004) « 15 cm.» 72 em. » 
In the opposite figure - D 
ABisa diameter in the circle M ai n 
sm (Z ABD) = 25? 
Find : m (Z DEB) in degrees. E 
(Suez 2011) « 65? » 


In the opposite figure : 

AC is a diameter in the circle M 
m(Z C) z50? m(Z ABD) = 60° 

Find with proof : m (Z CBD) and m (Z BAD) 





(Kafr El-Sheikh 2013) « 30° > 709» 


o OOOO aaa aaa aaa aa aaa aaa aa a a a] 
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a aa LT a aa a a a A OO aaa Ra aaa aa aaa aa a 6151812181 





Choose the correct answer : 





LA In the opposite figure : 
ABC is a triangle inscribed in a circle > E D 
DE // BC 


Prove that: m (1 DAC) = m(Z BAE) C B 


(Luxor 2014 >» Qena 2013) 


In the opposite figure : 
m(Z A) = 34° 

sm (Z. BOC) = 92? 
Find : m (Z CDB) 










Homework 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is oe angle. (Qena 2011) 


(a) a straight (b) an acute (c) a right (d) an obtuse 


The measure of the inscribed angle which is drawn in i a circle equals. .......... 


(Cairo 2009) 
(a) 240? (b) 120? (c) 60? (d) 30? 
E 
In the opposite figure : | B 
If m (AC) - m (BD) = 70° : 
s then m (Z E) = ere A 
(a) 35° (b) 70° 
(c) 110° (d) 140° C 


(Luxor 2011) 


UU gu a aa aa aaa OOOO aaa aaa aa a a a a a] 
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In the opposite figure : 

ABNCD= [El »m (2 D)=30* »m (Z DEB)= 110° » 
then m (AD) — 

(a) 80° (b) 70° 

(c) 40° (d) 60° 















In the opposite figure : 
If m (BC) = 112° »m (DE) = 44° , AD- AE ; 
then m (4 ADE) = eere. 

(a) 75° | (b) 73º 

()70º (d) 76° — (Kafr El-Sheikh 2008) 


ssay problems: 


ABCD is a quadrilateral inscribed in a circle. If AB // DC » Eis the midpoint of AB 
Prove that : CE= DE (Giza 2005 





gyar aa 


In the opposite figure : 
If M is the centre of the circle 
2 | »m(ZAMC)=m (ZB) 


C Á 
Find : m (Z B) 
B | 
(Monofia 2006) « 120º » 
In the opposite figure : | | | E 
AB and CD are two chords in the circle » / | 
3 AB()CD = [E] »if m (BD) = 60° , m (AD) = 100° » M V 
m (AC) = 120° | D 
Calculate H m (CB) E m (L CEB) (Alex. 2005) « 80º 590° » 


UU OOO aaa OOOO aaa aaa aaa aaa aaa aaa a a a a] 
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SODA TATA TA TATA TATA TATA TATA aaa aaa aa a a] 


In the opposite figure : 

m (Z A) 2 40* , m (BD) = 60° 

sm (BC) = m (DE) 

Find : El m (EC) El m BC) 


In the opposite figure : 

AB is a diameter in the circle M » 

the length of (AD) = the length of (DC) » 
m (2 ABC) = 70º 

Find each of: m (2 DCA) » m (4 CAB) 


In the opposite figure : 
CBN HD= {At , m(Z A)=40° 
DC f BH = [X] and m (4 DCB) = 26° 





Find : 

(4) m (CH) (2) m (4 HXC) (El-Gharbia 17 > Ismailia 16) « 132° , 92° » 
In the opposite figure : C 

D is the midpoint of AB A 

Prove that : A C > 4 
m (Z ACD) = + m (Z ANB) (Beni Suef 04) ! 


2787272727 AT aa aaa aaa OOOO aaa aaa aaa aaa aa a a a a] 
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Sheet (19) 
Inscribed angles subtended by the same arc 
theorem (2), and its corollaries 


Theorem (2): 
In the same circle » the measures of all inscribed angles subtended by the same arc are equal. 


Z C » Z D and Z E are inscribed angles subtended by AB 
m(Z C)=m(Z D) = m (4 E) 





Corollary: 


In the same circle (or in any number of circles) the measures of the inscribed angles 
subtended by ares of equal measures are equal. 


€. In the circle M 
If m (AB) =m (CD) , 
then m (Z X) 2 m (Z Y) 
o Notice that: In this case» the length of AB = the length of CD 
Also : If M and N are two congruent circles 
and m (AB) = m (CD) > 
then m (Z X) 2m (Z Y) 
c Notice that: In this case » the length of AB = the length of CD 





Similarly : In any two circles M and N 
If m (AB) = m (CD) » 
then m (Z X)=m(Z Y) 


o Notice that: In this case » the length of AB = the length of CD 


QUU OO aa aaa OO aaa aaa aaa aaa aaa aaa aa a a a a a] 
o OOO AT LT ST ST aa aaa OO aaa aaa aaa aaa aaa aaa aaa aaa a a a] 
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The converse of the previous Corollary is true also: 








In the same circle (or in any number of circles) the inscribed angles of equal 
measures subtend arcs of equal measures. Y X 


In the opposite figure : 
If m(Z X)zm(Z Y) » 
then m (AB) = m (CD) 


1 | The inscribed angles subtended by the same arc in the same circle are .-------- 


2 | The inscribed angles subtended by equal arcs in measure in the same circle are -..---.--. 


LA In the opposite figure : 
" m (L C) = ee o 

sm (2 B) = jo 

133 In the opposite figure : 
4 If AB = AD » then 

m (ZC) = e o 

m (Z BDC) =. o 

| LJ In the opposite figure : 
5 m (4 BED) = eee- o 

am (Z ABE) = — O 





a OOO aaa aaa OO aaa aaa aaa aa aaa aaa aaa aa a a a] 
Saa aa Wenn 1212228888880: 8815157 Saa a nmm mnn 
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In the opposite figure : 
If m (Z BAC) = 30° » then 


First : m (Z BDC) = --...... 


(a) 15? 
(c) 60° 


Second : m (4 BMC) = ---...... 


(a) 30° (b) 90° 


In the opposite figure : 
If m (Z ABD) = 65? 

, AB = AD 

s then m (Z BCD) = .........- 


(a) 15° (b) 25? 


¡In the opposite figure : 
A circle N » XY // NZ 
If m (Z XYL) =54* » then 


First : m (2 XZL) = -e 


(a) 27º (b) 54º 


Second : m (7 YXZ) = ........- 


(a) 27° (b) 54° 


In the opposite figure : 


AB // CD » m (Z AWC) = 40° , 


then m (Z DEB) = ......... 


(a) 50° (540 


www.Cryp2Day.com 
&c Mal) ¿ola ed, So gögo 








Choose the correct answer : 


(b) 50º 
(d) 150° 


(c) 60° 


(c) 30° 


(c) 100° 


(c) 100º 


(c) 30° 


(d) 120° 


(d) 50" 


(d) 108° 


(d) 108* 


(d) 45? 


ço 


q 


dadada dada dada dada dada dada dada III Geometry 3"! Prep 2% term [34343434244 Mr. Mahmoud a 


C 
m Mr P) 


E 
|| N 
e x» S 4 
x fox fox fox fox fox fox fox fox fox fox fox fox fox fo fox fox fox fox fo fox fox fox fox fox fox fox fox fox fox fox fox fox fox fox fo fox fox fox fox fo ox fox fox fox fo fox fox fox fox fox fox fox fox fox fox fox ox fox fox fox fo ox fox fox fox fo fo fox fox fox fo fox fo fo fo) 


(So) 


w 


(Beni Suef 12) 
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a aa aa a aaa OO aaa Aaa Oia aaa aaa aaa aa a a a] 


ssay problems: 


In the opposite figure : 

AC is a diameter in the circle M 

n (Z C)z50* ,m(Z ABD) = 60º 

Find with proof : m (/. CBD) and m (7. BAD) 


13 In the opposite figure : P 
AB=AC>»EE BC E A 
Prove that : | 

m (4 AEB) = m (4 AEC) (North Sinai 17 > Souhag 15) B 


In the opposite figure : 

AB and CD are two parallel chords in the circle 
» ADA) CB={F} 

Prove that : AF = FB 


CO In the opposite figure : 
ABNCD= E) 

s EA = ED 

Prove that : EB = FC 


£22 In the opposite figure : 

M and N are two intersecting circles at A and B » AC 
intersects the circle M at C and intersects the circle N at D » 
AE intersects the circle M at E and intersects the circle N at F 
Prove that : m (7. EBC) = m (Z FBD) 


In the opposite figure : 


ABCD is a quadrilateral inscribed in a circle where BC // AD » 


ACNBD= [E] 


» BL isa tangent to the circle at B where BL // AC 


Prove that : (1) DB bisects Z ADC (2) m (2 CBD) = m ( CDB) 





A 


iA 





(Qena 17 s El-Beheira 13) 


o OOO aaa aaa OOOO aaa OOO aaa aaa aaa aaa aa a a a a] 
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Homework 


Saa aaa aaa a a a aa OO aaa aaa aaa OOO aa aaa aaa aa a Car 


Choose the correct answer : 





ssay problems: 


En the opposite figure : 

AD intersects the circle at D and E » 

AB intersects it at B and C 

If m (4 A) = 27 . AB = BE > then m (4 CDE) = .........- 





C 


(a) 13.5* (b) 54° (c) 27° (d) 36* 


B 
) In the opposite figure : EN c 
A semicircle » m (4 CAB) = 70? VS q 
s then m (2 ADC) = ......... LD 
(a) 70° (b) 35° (c) 30° (d) 20° 


‘In the opposite figure : C A 
The two triangles AXB and CXE are ~- NA 
(a) congruent. (b) similar. 

(c) having the same perimeter. (d) having the same area. 


E 
In the opposite figure : D 
AB is a diameter in the circle M : , 
m (Z ABD) = 25° 
E 


Find : m (Z DEB) in degrees. 





CO In the opposite figure : T 

ABC is a triangle inscribed in a circle » E D 
DE // BC 

Prove that: m (4 DAC) = m (4 BAE) C B 


ARAS 53 42424242424242121242424242421212/2424242424242/242 
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O OOO aaa OOOO aaa aaa aaa aaa aaa aaa aa a a a] 


L13 In the opposite figure : 

AB and CD are two equal chords 

in length in the circle 

, ABN CD={E} 

Prove that : The triangle ACE is an isosceles triangle. 


In the opposite figure : 

AB is a diameter in a circle of centre N » 
CBisa tangent to the circle at B » 

CN is drawn to cut the circle at 

F and E and AF is drawn to cut CB at D 
If m (Z BEC) = 35? 


Find : (4) m (Z BNC) (2) m (Z BCN) (3) m (Z BDA) 


In the opposite figure : 

M is a circle » Z A and Z D are two inscribed angles of 
measures (X + 3)? and (y + 2Y respectively. It y?-x%=53 
Find : m (4 CMB) 


e 
B € 


(Ei-Kalyoubia 11) 


C 
D 

F 
B A 


E 
« TO? 220% 355º » 





o OOO AT LT ST ST aaa OO aaa OOO aa OOOO aaa aaa aaa aaa aa a a a] 
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Sheet (20) 
The cyclic quadrilateral 
the converse of theorem (2) 


The cyclic quadrilateral is a quadrilateral whose four vertices belong to one circle. 


In the opposite figure : 

If ABCD is a quadrilateral and we can draw a circle to pass through 1ts 
four vertices A » B » C and D ; then the figure ABCD is called 

a cyclic quadrilateral » then each two angles drawn on one of its sides 
as a base and their vertices are two vertices of the figure are equal in c 
measure because they are inscribed angles subtended by the same arc. 





The converse of the theorem (2): 
If two angles subtended by the same base and on the same side of it have the same 


measure » then their vertices are on an arc of a circle and the base is a chord of it. 


In the opposite figure : 
If £ C and Z D are drawn on the base AB and on the same side of it » 







m (Z C) 2 m (Z D) > then the points A » B ; C and D lie on a unique circle -» ! 
then AB is a chord of it. 





EB If there are two angles drawn on one of the sides of a quadrilateral » they are on the same 
side of it and they are not equal in measure » then the quadrilateral is not cyclic. 


Each of the rectangle » the square and the isosceles trapezium are cyclic quadrilaterals 
while each of the parallelogram, the rhombus and the trapezium that is not isosceles 


are not cyclic quadrilaterals. 


ssay problems: 


EO In the opposite figure : 

AB = AD »m (4 A) = 80° 
1 | andm(ZC) 2 50? 

Prove that : 





The points A »B » C and D have one circle passing through them. 


6787272727 aa aaa aaa OOO aa OOOO aaa aaa aaa aaa aa a a a a] 
a OO aa aaa aa aaa aaa Oia aaa aaa aaa aaa a a a a] 
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Choose the correct answer : 





In the opposite figure : 
m (2 A)=90" m (4 DBC) = 40º sm (4 DCB) = 50° 





(4) Prove that : The figure ABCD is a cyclic quadrilateral ¿ 
(8) Determine where is the center of the circle passes through the vertices of the figure ABCD 


In the opposite figure : 

AB is a diameter in the circle M 
Draw DE | AB and CB) DE = {E} 
Prove that : 





E 
ACDE is a cyclic quadrilateral. (El-Fayoum 11) 


dg 
dg 
dg 
dg 
dg 
dg 
dg 
dd 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 


In the opposite figure : 
AC is a diameter in the circle M 

X is the midpoint of AB / IN 
? = =. po — C AR A 
and CY is a tangent to the circle cutting XM at Y vá 
Prove that : yr * 


(4) The figure AXCY is a cyclic quadrilateral. 
(8) m (1 BMC) =2m(Z MYC) 


In the opposite figure : 

AB is a diameter in circle M in which 

AE is a chord and CD L AB ; CD intersects AE at D 

Prove that : 

(1) The points D ; E » C and B have one circle passing through them. 


(2) m (Z AME) 2 2 m (7 D) (Kafr El-Sheikh 11) 


o YD TE 


Homework 


o OT OOOO FF 





The inscribed angle which is subtended by major arc in a circle is +e- 
(a) reflex. (b) right. (c) obtuse. (d) acute. 
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ATATATATATATATATATATA TATA TATA TATA TATA TATATA TATA TATA TATA TATA TATA TATA TATA TATA TA TATA TATA TA TATA TATO TA TATA TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA TATATATATRT 


ssay problems: 





A 


If the length of an arc of a circle is 


JU r cm. » then its opposite central angle of 
measure equals .......... 


(a) 30° (b) 60° (c) 120° (d) 240° 


| The ratio between the measure of the inscribed angle and the measure of the central 
angle that has the same subtended arc equals 2 : .......... 


uda (b) 3 (c) 4 (d) 6 
In the opposite figure : 

If m (Z E) =35° »m(Z C)=20º 

> then m (AC) = -eene 
(a) 135º (b) 110º 
(c) 65º (d) 55º 
In the opposite figure : 

m (2 MAB) =....----- 
(a) 40° (b) 80° 
(c) 70° (d) 50° 


EA In the opposite figure : 

ABCD is a cyclic quadrilateral which has AE bisects Z BAC 
and DF bisects Z BDC 

Prove that : 

(1) AEPD is a cyclic quadrilateral. 

(2) EF // BC (Luxor 16 + El-Dakahlia 13) 





ABCD is a square » AX bisects Z BAC and intersects BD at X » DY bisects Z CDB 


and intersects AC at Y 

Prove that : 

(4) AXYD is a cyclic quadrilateral. 
(2) m (Z AYX) = 45° (Alexandria 16 » Sharkia 12) 


QUU OU aa aa aaa OOOO aaa aaa aaa aaa a a a a a] 
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(I1 In the opposite figure : 
ABC is a triangle in which : AB=AC » 









BX bisects Z B and intersects AC at X » 
CY bisects Z C and intersects AB at Y y 
Prove that : 


(4) BCXY is a cyclic quadrilateral. C 
(2) XY // BC (El-Fayoum 17 » Assiut 11) 


B 


AJ In the opposite figure : 
ABCD is a parallelogram, E € CD , where BE = AD 


Prove that : ABDE is a cyclic quadrilateral. 
C B 
(Luxor 17 + S. Sinai 13) 


O OOOO aaa OOO aaa aaa aaa aaa aaa aaa aaa aa a a a] 
o OOO a aa a aaa OOO aa OOOO aaa aaa aaa aaa aa a a a] 
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Sheet (21) 
Properties of the 
cyclic quadrilateral [theorem (3) 


Theorem (3): 
In a cyclic quadrilateral » each two opposite angles are supplementary. 


D 
ABCD is a cyclic quadrilateral C 
m(Z ÀA)-m(Z C) = 180° 
m (Z B) + m (Z D) = 180º B A 


Corollary: 


The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to 


the measure of the interior angle at the opposite vertex. D 
C 


m (Z CBE) =m (4 D) A = 


In each of the following figures s find the measure of the angle denoted by the 
sign (7) given that M is the centre of the circle : 





Fig. (5) 


Saa aaa aaa aaa aaa OO aaa aaa aaa aa aaa aaa aa a Car 
67272727 OT AT ST ST STAT AF AT OOOO OOOO aaa a Cr 


RARAS 59 lada da dada ada ada da ada a da da da da ada a da da dada 


www.Cryp2Day.com às Lat ¿Ak ul Sua e a 
&c Val) ¿0 Sl São ggo 





434343434343434343434242424242424344| Geometry 3"“ Prep 2" term [434242434344 Mr. Mahmoud NA 





Complete: 
1 | If the quadrilateral is cyclic » then each two opposite angles in it are «..------ (Cairo 17) 
9 The measure of the exterior angle at a vertex of the cyclic quadrilateral 1s equal to the 
measure of the «----+++- angle. (Dakahlia 12) 
3 | Inthe cyclic quadrilateral ABCD » if m (2 C) = 115° » then m (2 A) = eee? (Alex. 05) 
4 If the figure ABCD is a cyclic quadrilateral » m (< A) = 60° » then the measure of the 
exterior angle at the vertex C equals ......-.-- i 
In the opposite figure : 
5 If M is a circle sm (Z A) = 48º 
s then m (Z C) = +: ° 
and m (BD the major) = -ee ji (New Valley 17) 
g | ABCD is a cyclic quadrilateral and m (4 B) = i m (Z D) > 


then m (Z B) = +++» j 


Choose the correct answer : 








In the opposite figure : 
In the circle M 
1 | sifm(Z AMC) = 140° 
s then m (Z ADC) = ..-....... 
(a) 40° (b) 70° (c) 110° 
‘In the opposite figure : 
If m (2 B) = 120° 
9 ; BC // AD 
s then m (Z BCF) = .......... 
(North Sinai 17) Y 
(3 30" (b) 60° (c) 80° (d) 120° 


or r r x x Or Or or o OOO r a a Or or r r r Oa Or Or r r a Oa Or Or r o a Oa Or r o o a Oa a Po o a a a r o o o a a Or r o a a a Or aaa aaa a aa a a a a] 
or aa aa aa A r or a O Or Or r r r Oa Or Or or r r O r o or o a a r o o a a a aaa aaa aa C a a a] 


IIIR DIII III ada ada da ada dada da 60 2424242421242424242424212/2124242424242124242424233 


www.Cryp2Day.com às Lat ¿Ak ul Sua e I 
àc Mal) ¿ola ey So Roa 





434343434343434343434242424242424344| Geometry 3"“ Prep 2" term [434342434344 Mr. Mahmoud NA 


Saa aaa aaa a a aaa aaa aaa aaa aaa aa aaa aaa aa a Car 


In the opposite figure : 


ABCD is a cyclic quadrilateral 


in which AC bisects Z BAD ; 


If m (Z BAC) = 55°, then m (< BCD) = -..------- 


(a) 55° (b) 70° 


| In the opposite figure : 


If AB is a diameter in the circle M > 
m(Z BAC) = 40° »m (AD) =m (DC) 


and E € BC > then: 
First : m (1 ACB) =... 


(a) 25° (b) 65° 
Second : m (4 ADC) = veres 
(a) 25° (b) 65° 
Third: m (Z DAC) =... 

(a) 25° (b) 65° 
Fourth : m (2 DCE) = ......... 
(a) 25* (b) 65° 


ssay problems: 


In the opposite figure : 


ECAB >E¢ AB m(AB)- 110º 


and m (4 CBE) = 85° 
Find : m (Z BDC) 


| EA In the opposite figure : 
m (Z. ABE) - 100* 
and m (Z CAD) = 40° 


Prove that : m (CD) =m (AD) 


www.Cryp2Day.com 
&c Val) ¿0 Sl São ggo 





{Cairo 05) 
(c) 110° 


(c) 90° 
(c) 90° 
(c) 90° 


(c) 90° 


C 


(d) 125° 





(d) 130* 


(d) 130? 


(d) 130* 


(d) 130° 
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In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle M 

where m (Z. B) = 120º » AD is a diameter in the circle »E C AD 
(4) Find : m (Z CDE) »m (4 CAD) 

(2) If DC =7 cm. > find : The length of AD (m =22) « 120º +30° +22 em. » 





In the opposite figure : 
ABCD is a cyclic quadrilateral » CB is a diameter in the circle M a 


m (Z ABC) = 60° » the length of AD = the length of CD 
Prove that : CA bisects Z DCB 


In the opposite figure : 

ABCD is a quadrilateral inscribed in the circle M 
,E EBC , m (4 DCE) = 84? 

and m (4 B)= À m (Z D) 

Find : 

(4)m (Z A) (2) m (Z B) 


LA In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M where 
M E AB » CB - CD and m (Z BCD) = 140° 
Find : (10) m (7 A) ' 
(2) m (Z D) 





In the opposite figure : , E 
EBCD is a cyclic quadrilateral 

and FBCD is a cyclic quadrilateral 

Prove that : The figure EBDF is a cyclic quadrilateral. É 


a aaa a a aa aaa TATA TA TATA TATA TA TATA TA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TA TATA TA TATA TATA TATA a a a] 
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Saa aaa aaa a aa a aa OOOO aaa aaa aaa aa aaa aaa aa a Car 


ELI In each of the following figures » find the value of the symbol used in measure : 





Choose the correct answer : 


ssay problems: 


RARA 63 PIIIIIIII III IIIA IIIT IIIT ada da dada 





Homework 





¡In the opposite figure : 

If AB = BD 

and m (4 ABD) = 36° 

» then m (Z C) = e. 

(a) 140° (b) 70° (c) 54° 


In the opposite figure : 

LMNE is a cyclic quadrilateral 

sm (Z MLE) = 70? sm (Z MEN) = 41? 

s then m (4 EMN) = -......... 

fa) 70" (b) 41° (c) 29° 





In the opposite figure : D À 
ABCD 1s a parallelogram > E 
the circle which passes through 

the points B » C and D intersects ABat E C E 
Prove that : AD = ED (El-Fayoum 11) 


67272727 aa aa mne] YUI 
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i] In the opposite figure : 

M and N are two intersecting circles at A and B » 

AD is drawn to intersect circle M at E and circle N at D > 
BC is drawn to intersect circle M at F and circle N at C 
and m (Z C) 2 70? 

(1) Find : m (Z F) (2) Prove that: CD //EF — (El-Monofia 17) « 110° » 





In the opposite figure : 

Two intersecting circles at A and B 
»AEED »BEFC »m(4D)=5x" 
and m (4 E)=4 X? 

Find with proof : m (Z ABF) 


In the opposite figure : 
AB is a common chord of the two circles M and N > 


C C the circle M » F E the circle N. If CA intersects 

the circle N at D and FA intersects the circle M at E 

; CE (1 FD = {X} and the figure AEXD is a cyclic onde. 
Prove that : C » B and F are collinear. 





y 
Gn a a o a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a o a a a o a a a a a a a o a a a a a a a a a a o a o a o aaa a a a pa] 
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Sheet (22) 
The converse of theroem (3) 
and its corollary 


The converse of theorem (3): 
If two opposite angles of a quadrilateral are supplementary » then the quadrilateral is cyclic. 
In the opposite figure : 
If m (Z B) + m(Z D) = 180° or m (4 A) +m (Z C) = 180° 
» then the figure ABCD is a cyclic quadrilateral 


Corollary: 


If the measure of the exterior angle at a vertex of a quadrilateral figure is equal to the 
measure of the interior angle at the opposite vertex » then the figure is a cyclic quadrilateral. 





In the opposite figure : D C 
If ABCD is a quadrilateral 
and m (Z. CBE) (the exterior angle) = m (Z D) » 
then the figure ABCD is a cyclic quadrilateral. 





A summary of the cases in which the quadrilateral is cyclic : 








The quadrilateral is cyclic if one of the following conditions is verified : 
If there is a point in the plane of the figure such that it is equidistant from its vertices. 


If there are two equal angles in measure and drawn on one of its sides as a base and 
on one side of this side. 


If there are two opposite supplementary angles «their sum = 180º» 


If there is an exterior angle at any of its vertices equal in measure to the measure of 
the interior angle at the opposite vertex. 





In the opposite figure : 

If AD BE » CF are the altitudes of A ABC » then : 

* AD » BE and CF are concurrent at one point (say N) 

* From the figure we can get six cyclic quadrilaterals » they are : 
NFBD : NECD » NFAE ; FBCE » DCAF and EABD 





a aaa a a AT eT aa aaa aaa aaa aaa aaa uem 
> 
| ed 
td 

O aaa a aa a OOOO aaa aaa aaa aaa aaa aaa a a a a a] 


J J 
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dd 
y 3 
3 In each of the following figures » prove that the figure ABCD is a cyclic quadrilateral : 3 
7 3 
3 D dg 
dg * 4 dg 
J d | C dg 
J D; dg 
y dd 
2 za 3 
5 C B c A p 7 3 
E E Fig. (1) | EM Fig. (2) Fig. (3) q 
y (South Sinai 16) | JJ 
y 3 
y 3 
y 3 
dg D dg 
y 3 
y 3 
y 3 
3 E y 
y 3 
a 3 
J 120 30 dy 
3 E C B 3 
a Fig. (6) 3 
S (Aswan 10 » Damietta 15) N 
y dd 
dd A dd 
y 3 
3 D B y 
y a 
y a 
y 3 
y a 
y 3 
y 3 
7 a 
s p im Fig. 0) | Fig. (8) | EU Fig. (9) a 
3 (Port Said 17 » Damietta 17) (El-Dakahlia 13) y 
5 3 
3 Essay problems: 3 
y dg 
y dd 
3 In the opposite figure : 3 
q ABCD is a quadrilateral inscribed in a circle M y 
i 1 | ,X is the midpoint of BC and Y is the midpoint of CD q 
3 Prove that : B y 
3 (1) The figure MXCY is a cyclic quadrilateral. (2) m (4 XMY) = m (4 BAD) 3 
y dd 
y dg 
y dg 
y dg 
y dg 
J dd 
J dg 
dy 
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A q4z4zAz+z 2 2 SS 
In the opposite figure : 

BC is a diameter in the circle M and ED L BC 

Prove that : 

(1) The figure ABDE is a cyclic quadrilateral. 

(2) m (Z CED) - 4m (AC) 





(Giza 09) 


In the opposite figure : 
AB and AC touch the circle M at B and C respectively 
m(ZA)z4» 
Prove that : 
(1) The figure ABMC is a cyclic quadrilateral. 
(2) A MCD is an isosceles triangle. 





(South Sinai 12) 


In the opposite figure : 

AB is a diameter in the circle M 
and D € AC. Draw DE L AB 

Prove that : | 

The figure BEDC is a cyclic quadrilateral. 





In the opposite figure : 

AB is a diameter in a circle of centre M 

, AC isa tangent to the circle at A 

,E is the midpoint of DB » m (Z B) = 40° 

(1) Prove that :The figure AMEC is a cyclic quadrilateral. 





(2) Find : m (2 C) (El Wadi El-Gedied 14) « 50° » 
In the opposite figure : m R 
ABCD is a quadrilateral » : . 


AD // BC »X € AB and Y EDC 
If the figure AX YD is a cyclic quadrilateral. 


Prove that : 
The figure XBCY is a cyclic quadrilateral. 


C 
En 
o OOO AT LT ST ST aaa aaa OOO aaa aaa aaa aaa aaa aaa a a a] 
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SOON TATA TATA TATA TATA TA TATA TA TATA aaa aaa aaa aaa aa a a a a] 


ssay problems: 


AOS AO FEF S 


Homework 


eI OOOO FEA 


In the opposite figure : 

M is a circle » D is the midpoint of the chord EC 

» BC is a tangent to the circle M at C and AB // MC 
Prove that : 

The figure ABCD is a cyclic quadrilateral. (Cairo 12 





"ee 


In the opposite figure : 
X is the midpoint of AB s MN NEC = (Y! 
(1) Prove that : CXMY is a cyclic quadrilateral 


(2) Find the centre of the circle which passes through 
the vertices of the figure CXMY (Elismailia 17) 


(1 In the opposite figure : 
AB is a chord in the circle M and CD is 
a perpendicular diameter on AB and intersects it at E 
» BM intersects the circle at X and XD f| AB= TY} 
Prove that : (1) XYEC is a cyclic quadrilateral. 

(2) m (Z DYB) =m (7. DBX) 


In the opposite figure : 

ABCD is a parallelogram. 

A circle is drawn to pass through the two points 

A and B to cut AD at E and BC at F 

Prove that : The figure CDEF is a cyclic quadrilateral. 





In the opposite figure : 

A ABC > BE L-AC »CF LAB» CF N BE = {M} 
AM (1 BC ={D} | 
Prove that : 

MDCE is a cyclic quadrilateral. (South Sinai 17) “ D 


tn 
o OOO aa OOO aaa OOOO aaa aaa aaa aaa aaa aa a a a a] 
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| CG In the opposite figure : 
Two intersecting circles at A and B 
» CD passes through the point B and intersects 
the two circles at C and D 
> CENDF=(X) 
Prove that : AFXE is a cyclic quadrilateral. 





a aa aa ST aaa aa OOO aaa aaa aaa aaa aaa aaa a a a a a] 
o OOO aaa aaa aaa OOO aaa aaa aaa aaa aaa aaa aa a a a a] 
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Sheet (23) 
The relation between the tangents of a circle 
theorem (3) and its corollaries 
First :* The two tangents drawn at the two ends of a diameter in a circle are parallel. 






?.€. In the opposite figure : 
If AB is a diameter in the circle M and the two 
straight lines L and K are two tangents to the 
circle at A and B respectively > ; 
then the straight line L // the straight line K 
(because the straight line L | AB and the straight line K L AB) 








Second: 


¿Lo Im the opposite figure : 
If AB is a chord in the circle M and the two 
straight lines L and K are two tangents to 
the circle at A and B respectively > then the two 
straight lines L and K are intersecting at a point 
outside the circle M (Say C) and AC > BC are 
called tangent- segments and AB is called a chord 





of tangency. 
Theorem (4): 


The two tangent-segments drawn to a circle from a point outside it are - in length. 


AB and AC are two tangent-segments 
AB = AC 


C 


ev Ev Ev Ev Ex Ex Ex Ev Ev Ev Pv Ex Ex Ex Ex Ev Ev Ev Pv Ex Ex Ex Ev Ev Ev Ev Pv Ex Ex Ev Ev Ev Ev Pv Ev Ex Ex Ex Ev Ev Pv Pw Ex Ex Ex Ev Pv Ev Pv Ev Ex Ex Ex Ev Pv Pv Pv Ex Ex Ex Ex Ev Pv Ev Pv Ex Ex Pv Pv Pv Ex Ex Pv Pv Ex Dv | 
a aaa aaa OO aa aaa OOO aaa aaa aaa aaa aaa aa a a a a] 
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Corollary (1): 


The straight line passing through the centre of the circle and the intersection point of 
the two tangents is an axis of symmetry to the chord of tangency of those two tangents. 


In the opposite figure : 

If AB and AC are two tangents to the circle M at B and C 
respectively » then AM is the axis of symmetry to BC 
i.e. AM | BC »BD=CD 





Corollary (2): 


The straight line passing through the centre of the circle and the intersection point of 
its two tangents bisects the angle between these two tangents. It also bisects the angle 
between the two radii passing through the two points of tangency. 


In the opposite figure : 
If AB and AC are two tangents to the 
circle M at B and C respectively then : 





e AM bisects 4 BAC -m(Z1)2sm( 2) 
+ MA bisects Z BMC ^m(Z3)-2m(. 4) 
EB AB =Ac Bl MB -MC-r 





BE - CE ; AM | BC 
Eni ABM) =m (2 ACM) = 90° 
i.€. The figure ABMC is a cyclic quadrilateral. 
E m (4 BAM) =m (Z BCM) = m(Z CAM) = m(Z CBM) 
OB m (2 AMB) = m(Z ACB) =m (4 AMC) = m (Z ABC) 


The inscribed circle of a polygon is the circle which touches all of its sides internally. 









a aaa a aaa aaa OO aaa aa aaa aaa aaa aaa a 6151012181 
o aaa aaa aa aaa aaa aa aaa aaa aaa aaa aa a a a a] 
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The centre of the inscribed circle of any triangle is the point of intersection of the 
bisectors of its interior angles. 


In the opposite figure : | 
If the circle M is the inscribed circle of the triangle ABC 
then M is the intersection point of the bisectors of the 
interior angles of A ABC 








The common tangents to two circles: 


Two distant circles 


Two touching internally circles 
L 









Or r r x x r r r a x Or Or r r o O Or Or r o r O Or r or ao aaa aaa aa a a] 


One circle inside the other Concentric circles 
There are no common tangents There are no common tangents 
Complete: 
1 | The two tangents drawn to the circle at the two ends of a diameter in it are ---------- 


2 | The two tangent-segments drawn to a circle from a point outside it are ---------- (Alex. 11) dd 


a a QA r aaa aaa OOO aaa aa aaa aaa aaa aaa 6141212181 


au 
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QJ 


e | O A 


~y 


— 


NO 


QJ 


GU OO aa aa A OOO aaa aaa aaa a aaa aa a aa a a a] 
I 


Choose the correct answer : 





The inscribed circle of a triangle is .......... 


If AB and AC are two tangent-segments to the circle M at B and C , then MA is the 
axis of symmetry of ---------- 


“The number of common tangents of two distant circles is ---------. (New Valley 12) 
The number of internal common tangents of the two intersecting circles is ---------. 


The straight line passing through the centre of a circle and the point of intersection of 
two tangents to it is the axis of symmetry of ......»... 


The number of tangents can be drawn from a point lies on a circle 1s ------.--- 
(El-Beheira 17) 
(a) one (b) two (c) four (d) infinite number 


! AB and AC are two tangent-segments at the two points B and C to a circle of radius 
length 2 cm. If the length of AB = 5 cm. » then the length of AC =... cm. 


(a) 2 (b) 3 (c) 5 (d) 8 


¡In the opposite figure : 
XY and XZ are two tangents to the circle at Y and Z 


s m (Ż LYZ) = 130° > then m (2 K) S ecese 


(a) 50° (b) 65° 
(c) 80° (d) 100° 
In the opposite figure : 


If AB and AC are two tangent-segments to the circle M 
m (Z MAC) = 40? » then m (2 CAB) = ee 

(a) 80? (b) 50° | : 
(c) 40° (d) 20° —— (Damietta 04) 





o aaa aaa OOOO aaa aaa aaa aaa aa aaa aa a a a a] 
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a aa aa a aaa aa aaa a aa OO aaa aa aaa aa a a a a] 


ssay problems: 


In the opposite figure : 

AB and AC touch the circle at B and C » 
AB // CE » m (Z A) = 50° 

Find by proof : m (Z BDE) 


In the opposite figure : 

If AB and AC are two tangent- segments to the circle M 
and m (4 MBC) = 30? 

Prove that : A ABC is equilateral. 
Ski 


In the opposite figure : C 
AB and AC are two tangents to the circle M 





, BD is a diameter in it m (Z MAB) = 30" 
Find : m (4 ACD) B 


En In the opposite figure : 
XA and XB are two tangents to the circle at A and B 


sm (Z AXB) = 70? and m (4 DCB) = 125? 





Prove that : 
(1) AB bisects Z DAX (2) AD // XB 
E In the opposite figure : 


AB and AC ate two tangent-segments to the circle M 
, AB // CD and m (£ BMD) = 130° 


(1) Prove that : CB bisects Z ACD 
(2) Find : m (4 A) (Ei-Fayoum 17 » El-Gharbia 16 » El-Kalyoubia 16 » El-Menia 15 » Cairo 14) « 50° » 





o OO aaa aaa aaa aaa aaa aaa aaa OO aaa aa a a a] 
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Homework 


a aa aa a a aa A aaa aa Aa Ra aaa a aa aa a a a a a] 


Choose the correct answer : 





¡In the opposite figure : 
If AB and AC are two tangents to the circle M 
sm (Z CBM) = 25° > then m (4 BAC) = sever 


(a) 75° | (b) 50* 
(c) 25° (d) 12° 30 
| In the opposite figure : 


CB and CA are two tangent - segments 
to the circle M and CB = BA 


»then m (Z C) ET 

(a) 60" (b) 120? 
(c) 90° (d) 100° | 
| In the opposite figure : 


AB and AC are two tangents » if AB =4 cm. 
»m(Z A) = 60° » then BC = — 


(a) 3 cm. (b) 4 cm. 
(c) 5 cm. (d) 8 cm. 
In the opposite figure : 


The circle M touches the sides of A ABC » if AD = 8 cm. » 


BE = 6 cm. and CF = 7 cm. » then the perimeter of A ABC = --.- 


(a) 21 cm. (b) 42 cm. 
(c) 48 cm. (d) 28 cm. 











(Qena 12) 


(Suez 08) 


Xem 


Y9991999:999999:9:999:9:99:9:999999:9:999:99:9:9999:9:99:999999:9:9999:99:9:9:99:9:999:999:9:99:999:999:93 
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ssay problems: 


In the opposite figure : 

A ABC touches the circle externally at X » Y and Z 
1 | If the perimeter of A ABC = 18 cm. 

» AX = 2 m. and CZ = 3 cm. 





Calculate : The length of BY (Sharkia 03) « 4 cm. » 
In the opposite figure : D 
The circle M is divided into three arcs equal in length ^ 
5 » DA and DC are drawn from the point D to touch the circle. 
(1) Find : m (4 AMB) « 120º » © 


(2) Prove that : First : The figure AMCD is a cyclic quadrilateral. 
Second : A ACD is an equilateral triangle. 


In the opposite figure : 
AB and AC are two tangent-segments drawn from A 
3 > Hn (Z AMB) = 70º 
Find: (1) m (4 ABC) 
(2) m (4 ACD) 


In the opposite figure : 

AB and AC are two tangent-segments to 

the circle M at B and C respectively s m (2 A) =45* 
4 | ,BMMAC={D} 

Prove that : 

(1) The figure ABMC is cyclic quadrilateral. 

(2) AD = AB + MB 





(Helwan 09) 
CO In the opposite figure : 
M and N are two circles touching externally at D and AB is 
a common tangent to them at A and B 
5 DC is a common tangent to the two circles at D » 
where DC N AB = (C] 
Prove that : (1) C is the midpoint of AB 
(2) AD À BD (Alex. 14 » South Sinai 12) 





UU aaa aaa aaa OOO aa aaa aa aaa aa ao aa aa a a a a] 
a aaa aaa aa OOO aaa aaa aaa aaa aaa aaa a a a a a] 
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Sheet (24) 
Angles of tangency 
theorem (5),its corollaries, and its converse 


The angle of tangency is the angle which is composed of the union of two rays » one 
of them is a tangent to the circle and the other contains a chord of the circle passing 


through the point of tangency. 


In the opposite figure : 
If AC isa tangent to the circle at A and AB contains the chord AB B 


» then Z BAC is an angle of tangency in the circle M » its chord is AB M 
AB is called the chord of tangency of the angle of tangency 2 BAC 


The measure of the tangent angle: 


In the opposite figure : 
* Z BAC is an angle of tangency that intercepts AB between its sides. 
~ m (Z BAC) = i m (AB) B 


* Z BAD is an angle of tangency that intercepts the major AB 
between its sides. | D A C 


- m (Z BAD) = À m (AB the major) 


Theorem (5): 


The measure of the angle of tangency is equal to the measure of the inscribed angle 
subtended by the same arc. 


Z BAC is an angle of tangency and Z D is an inscribed angle. 
D 
m (7 BAC) m (Z D) 


ev Ev Ev Ev Ex Ex Ex Ev Ev Ev Ev Ev Ex Ex Ex Ev Ev Ev Pv Ex Ex Ex Ev Ev Ev Ev Pv Ex Ex Ev Ev Ev Ev Pv Ev Ex Ex Ex Ev Ev Pv Pw Ex Ex Ex Ev Pv Ev Pv Ev Ex Ex Ex Ev Pv Ev Pv Ev Ex Ex Ex Ev Pv Ev Pv Ex Ex Pv Pv Pv Ex a Pv Pv Ev Dv | 
UU aa aa aaa OO aaa aaa aaa aaa aaa aaa aaa aa a a a] 
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Corollary: 


The measure of the angle of tangency is half the measure of the central angle 
subtended by the same arc. 


In the opposite figure : 
m (Z BAC) (tangency angle) = i m (AB) B 


, ' m (2 AMB) (central angle) = m (AB) 


-m(Z BAC) (tangency angle) = + m (4 AMB) (central angle) A C 


The angle of tangency is supplementary to the drawn inscribed angle on the chord of 


the angle of tangency and in one side of it. 
C 


m (Z ABD) + m (Z AEB) = 180° 


The converse of the theorem (5): 


If a ray is drawn from one end of a chord of a circle so that the angle between this ray 
and the chord is equal in measure to the inscribed angle subtended by the chord in 
the alternate side » then this ray is a tangent to the circle. | 


Thus in the opposite figure : 
If AB is a chord in the circle M : 
AD is drawn such that m (4 BAD)2m(Z C)?» 


then AD is a tangent to the circle M 
In each of the following s find the measures of the angles denoted by (?) 


knowing that AC touches the circle M at A: 








A 





Fig. (1) Fig. (2) LJ Fig. (3) Fig. (4) 


a OOO aaa aaa aaa OO aaa aaa aaa aaa aaa aa a a a a a] 
o OOO aaa aaa OO aaa aaa OOO aaa aaa aaa aaa aaa a a a a] 
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Saa aaa aaa a aaa aaa OOOO aaa aaa aaa aaa aa a Car 


EO Fig. (5) CA Fig. (6) 





B 


A C Á C 


Choose the correct answer : 





If the measure of an angle of tangency = 70? » then the measure of the central angle 


subtended by the same arc equals .......... 
(a) 35? (b) 70° (c) 140° 


In the opposite figure : 
XY and XZ are two tangents to the circle at Y and Z 
m (Z LYZ) = 130° » then m (4 X)= eee 


(a) 50° (b) 65° 
(c) 80° (d) 100° 
In the opposite figure : 


If AB and AC are two tangent-segments to the circle M 
om (1 MAC) = 40° » then m (4 CAB) = ........- 

(a) 80° (b) 50° 
(c) 40° ^ (d) 20° 


424242424242424242424242424242424242424242 4242 94442424242424242424242424244424242424442424242 4244 
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Fig. (10) Fig. (11) 


Fig. (12) 


(Aswan 2013) 
(d) 105° 





(Souhag 2009) 
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Saa aaa aaa aaa OO aaa OOOO aa aaa aaa aa a a] 


SI SR SO ada da ada dada a ada a da da a da aa da 80 [piada dada ada ada da ada a da da da da ada ada da dada 


In the opposite figure : 

If AB and AC are two tangents to the circle M 

m (2 CBM) = 25° » then m (Z BAC) = ......... 

(a) 75° (b) 50° 

(c) 25° (d) 12° 30 
| | É (Qena 2012) 

In the opposite figure : C 

CB and CA are two tangent - segments | 

to the circle M and CB = BA 


s then m (4 C) = vesen A B 
(a) 60° (b) 120° 
(c) 90° (d) 100° 

(Suez 2008) 
In the opposite figure : 


AB and AC are two tangents Sif AB =4 cm. 
s m (Z A) = 60° » then BC = .......... 


(a) 3 cm. — (b)4cm. 
(c) 5 cm. (d) 8 cm. 
In the opposite figure : 


ABisa tangent to the circle M at B 
» BC is a chord in the circle 


and m (4 ABC) = 60° 





» then m (BC) = ......... (Kafr El-Sheikh 2008) 
(a) 30° (b) 60° (c) 90° (d) 120° 


Saa aaa aa OTST aaa aaa OOO aaa aaa aaa aa aaa aaa aa a Car 
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UU OU ST ST Or LF AF AT TATA TA TATA TA TATA TATA TATATATA TATA TATA TATA Ona aaa aaa aaa aaa aa aa a a] 


In the opposite figure : 
IfAB=AC | 

and m (4 YAC) = 50° 

» then m (BC) TIE 


50° (b) 100° (c) 80° 


ssay problems: 


LA In the opposite figure : 

XA and XB are two tangents to the circle at A and B 

sm (Z. AXB) = 70º and m (4 DCB) = 125° 

Prove that : | 
El AB bisects Z DAX E AD // XB 


In the opposite figure ; 

A ABC touches the circle externally at X » Y and Z 
If the perimeter of A ABC = 18 cm, 

; AX = 2 m. and CZ = 3 cm. 

Calculate : The length of BY 


EM In the opposite figure : 


M and N are two circles touching externally at D and AB is 


a common tangent to them at À and B | 
DC is a common tangent to the two circles at D » 
where DC N AB = {C} 
Prove that : IJ C is the midpoint of AB 

AD | BD 


(Alex. 2014 + South Sinai 2012) 





(Cairo 2004) 


(d) 160° 





(El-Beheira 2011) 





5 l | 
a A A A TATA TATA TATA TATA TATA TATA A A A A A A A A A III A A A A A A III III III III III III II Un Un Un Lo [|] 


C Y 


(Sharkia 2003) « 4 cm. » 
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a aa LT a aa a aa Oa Or aaa OA a aaa O aaa aaa aa a a a a a] 


CO In the opposite figure : 

ABC is a triangle inscribed in a circle 

» BDisa tangent to the circle at B 

, X E AB and Y C BC » where XY // BD | 
Prove that : AXYC is a cyclic quadrilateral. (El-Kalyoubia 2014 , Port Said 2013 ) 





C 


In the opposite figure : | | C D 
AB is a diameter in a circle N 

» its circumference is 44 cm. | B A 
»CD isa tangent to it at C and CD // BA 
Find with proof : | 
Em DCA) © The length of (AC)  (ElFayoum 2013) « 45° » 11 cm.» 


In the opposite figure: — EM p130 
XY » XZ are two tangents to the circle at Y and Z i 

sm (4 YXZ) = 80° 

and m (Z EDZ) = 130º | 

Prove that : Kl ZE = ZY EIXZ/ YE X Y 


N 


(Giza 2009 


In the opposite figure : 

AD is a tangent to the circle M at A 

» BC is a diameter in the circle M 

and BD L AD 

Prove that : m (4 ABD)=m(Z ABC) 


In the opposite figure : 

AE // DB »m (4 BAE) - 55^ > 

m (Z C) = 110* and AB =AD 

Prove that : Ei The figure ABCD is a cyclic ey 
BAE isa tangent to the circumcircle of the 





quadrilateral ABCD O (Beheira 2005) 


yadian 
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1 


6787272727 aaa a aaa aaa OOOO aaa aaa aa aa aaa a aa a a a a a] 





10 | Prove that : CD is a tangent to the circle circumscribed about the triangle ABC 


Choose the correct answer : 





EM ABCD is a quadrilateral inscribed in a circle » E is a point outside the circle 

and EA and EB are two tangents to the circle at A and B »If m (Z AEB) = 70° and 
m(4 ADC) = 125? » Prove that : | 
EAB-AC 

Él AC is a tangent to the circle passing through the points A » B and E (Alexandria 2014) 


A ABCD isa à parallelogram i in which AC = BC 


(Suez 2012 » Red Sea 2012 » El-Menia 2013) 


eT OOOO TT FF 


Homework 


o OOO To 


‘If the measure of an angle of tangency = 70° » then the measure of the central angle | 
subtended by the same arc equals ----.-..- © (El-Kalyoubia 16 > Aswan 13) 


(a) 35° (b) 70° (c) 140° (d) 105° 


| In the opposite figure : D 
CB ; CD are two tangent-segments at B » D 

m(Z C) = 70? Gl 
» then m (DB) equals .......... E 
( El-Dakahlia 17) 


(a) 180° (b) 90* (c) 100º (d) 110º 


In the opposite figure : 

BD touches the circle and m (AB) = = I the measure of the circle 

» then m (Z ABD) = .......... = p 
Wer (b) 90* (c) 120° (d) 30" — X 


In the opposite figure : 
CD isa tangent to the circle M at A B 
and MB // CD » then m (Z BAD) = ......... 
(a) 30" (b) 45° (c) 60° (d) 90º ai 


o OOO a aa aaa aaa aaa TATA TATA TATA TATA TA TATA TATA TATA TATA TATA TATA TA TATA TO TATA TATA TATA a a a a] 
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ssay problems: 


In the opposite figure : | B | 
AB and AC are two tangent-segments to the circle at B and C 
sm (4 BDC) = 65º A 
D dl 
Find with proof : m (7. BAC) SS x 
A 
LU In the opposite figure : 
ABC is a triangle inscribed in a circle D 
, BD is a tangent to the circle at B \ 4 
, X EAB and Y € BC » where XY // BD | 
Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13) 
In the opposite figure : 


X Yand XZ are two tangents to the circle from the point X 
m(ZD)-110? »m(Z X) = 40" 

Q7 7, P ullo 
Prove that : m (ZDE) = m (ZY) 





In the opposite figure : 

AB and AC are two tangents to the circle at B and C 
If CB = CD 

Prove that : m (Z ABC) = m (7 DBC) 

If m (Z CED) = 110? Find : m (Z A) 






p. 


3 
UU aaa OOOO aaa aaa aaa OOOO aaa aaa aa a a a] 


In the opposite figure : E 
AB and AC touch the circle at B and C 

» AC // BD and m (Z A) = 40° 

Find with proof : 

Q) m (Z ACB) (2) m (4 ECD) 

Then prove that : CB = CD B (Gharbia 04) « 70° » 70° » 


" 
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In the opposite figure : 

ABCD is a cyclic quadrilateral » 

BC is a diameter » 

EA isa tangent for the circle at point A 
and m (4 ADC) = 120° 

Prove that : (1) BA= BE (2) m (Z ABE) = m (Z EAC) (Damietta 09) 





In the opposite figure : 

AB is a diameter of the semicircle » 

CF is a tangent to it at C and DF | AB 

(4) Prove that : The figure ADEC is a cyclic quadrilateral. 





(2) Prove that : A FCE is isosceles. 
(a) Determine the centre of the circle passing through the vertices of 
the quadrilateral ADEC 


E] In the opposite figure : 

Two circles are touching internally at A 

» AX is the common tangent to them at A 

» AB and AD intersect the small circle at B > D 
and the great circle at C » E 

Prove that : DB // EC 





In the opposite figure : 

AE // DB »m (Z. BAE) 2 55° > 

m (4 C) = 110º and AB = AD 

Prove that : (4) The figure ABCD is a cyclic quadrilateral. 
(2) AE is a tangent to the circumcircle of the - 


quadrilateral ABCD 


In the opposite figure : 
DA and DB are two tangent-segments to the circle M at A and B 


C Ethe circle M such that AB = AC 
Prove that : AC is a tangent to the circumcircle of A ABD 





O aaa aaa OO aaa a OO aaa ROO aa aaa aaa aaa aa a a a a] 


NARRADA 85 p12424242121212424242424212/2124242424232121242424233 


www.Cryp2Day.com às Lat ¿Ak ul Sua e a 
&c Val) ¿0 Sl São ggo 





434343434343434343434242424242424344| Geometry 3"“ Prep 2" term [434342434344 Mr. Mahmoud NA 


a aaa aa aaa aaa OO aaa aaa Aaa aa aa a a a a a] 


Sheet (25) 
Accumulative Basic Skills 


Choose the correct answer : 





The corresponding angles of the two similar polygons are «--.------ in measure. 
(a) equal (b) different (c) proportional (d) alternate 


The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. equals ---------- 


(a) 2 cm? (b) 14 cm? (c) 24 cm? (d) 48 cm? 


The number of axes of symmetry of two congruent circles and touching externally 
(El-Dakahlia 16) 


(a) 4 (b) 2 (c) 1 (d) an infinite number. 


The medians of a triangle meet at the same point which divides each in the ratio 


"— : sc from the base. (Beni Suef 17 
(a) 1:2 (b)2:1 (c) 1:3 (d) 3:2 
| If the projection of a line segment on a straight line is a point » then the line segment 
eren the straight line. (North Sinai 17 » Alexandria 16) 
(a) // (b) L (c) € (d) E 
ABC is a right-angled triangle at B where AB = 6 cm. » BC = 8 cm. » 
then its arca = «= em? | | (Damietta 16) 
(a) 48 (b) 14 (c) 24 (d) 7 
| The length of the side opposite to the angle of measure 30? in the right-angled triangle 
equals ---.--.-- the length of the hypotenuse. | (Ismailia 16) 
3 
(93 y E (42 (d) 2 
If m, and m, are two slopes of two parallel straight lines » then .......... (El-Fayoum 16) 
(a) m, +m,=0 (b) m, =m, (c) m, xm, =- 1 (d) m - m, =- 1 
The image of the point (2 » 3) by rotation R (O » 180?) is the point ---------- (South Sinai 17) 
(a) (2 » 3) (b) (2 »3) (c) (2 3-3) (d) - 25-3) 


a aa aa a aa aaa aaa aaa aaa aaa aaa aaa aaa aa a a a a] 
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bd 
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= 
Qi 


=à 
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= 
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= 
00 


=à 
CO 


AUS aid a aaa LT ST oa a a a A a a a a a a a a o a a a] 
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If the side length of a rhombus is L cm. » then its perimeter = «......... cm. (New Valley 17) 
(a) L? (b) 2 L? (c)4L (d) 2/2 L 

The measure of the interior angle of the regular hexagon = .........- (Alex. 17) 
(a) 60° (b) 108° (c) 120° (d) 135° 
| If M is a circle of radius length r cm. » then the length of the semicircle = -......... cm. 
(a)2 Tr (b À xr (c) À Mr (d) Ur 
“A square of perimeter 20 cm. » then its area = .......... cm? (Beni Suef 16) 
(a) 20 (b) 25 (c) 50 (d) 100 
The two diagonals are equal in length and not perpendicular in the .......... (El-Menia 16) 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 


If cos 2 X= 3 where X is an acute angle » then m (Z X) = eee (Beni Suef 16) 


(a) 15? (b) 30° (c) 45? (d) 60? 

A ABC is a right-angled triangle at C »then the two angles A and B are .......... (El-Menia 17) 
(a) supplementary. (b) complementary. 

(c) adjacent. (d) vertically opposite angles. 

Two parallel lines to a third are .......... (Luxor 16) 
(a) perpendicular. (b) parallel. 

(c) intersecting. (d) skew. 


The radius length of the circle whose centre is (7 » 4) and passes through the point (3 5 1) 


equals .......... length units. (Aswan 16) 
(a) 3 (b) 4 (c) 5 (d) 6 

The number of symmetry axes of the square is -......-.. ( El-Fayoum 17) 
(a) 1 (b) 2 (c) 3 (d) 4 

The numbers 5 +4 and --...---.. can be side lengths of a triangle. ( El-Menia 16) 
(a) 8 (b) 9 (c) 10 (d) 12 


a aa a a aa aa aaa OOOO a aaa aa aaa aaa a a a a a] 
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dy 
3 24 A XYZ is a right-angled triangle at Y » then XZ ....------ YZ (North Sinai 17) y 
2 | (a< (b) > (c) = (d) is twice y 
dy dy 
3 In the opposite figure : 3 
3 AB=AC ABz(QX-i)cm.and AC 2 (X & 2) cm. » 3 
922 then X = ee (Cairo 16) is 
3 (a) 3 (b) 5 3 
a (c) 11 (d) 14 is 
3 In the opposite figure : à 
E ABC is a right-angled triangle at B » i 
S |m(ZO-30 sAB=3cm > = 43 
323 3 
3 then AC = ---------- cm. | ( El-Fayoum 16) | 3 D q 
(a) 2 (b) 3 y 
dy dy 
2 | (931 (d) 6 q 
dd dy 
3 | In the opposite figure : q 
M is the centre of the circle » a 
a 24 then m (2 CMB) = eres. {South Sinai 16) a 
dy dy 
da a) 36º 12 iJ 
E (a) (b) 3 
ri (c) 144° (d) 180" 3 
3 ¡In the opposite figure : q 
a ABCD is a trapezium in which AD // BC 3 
225 and AD is a diameter of circle M » z 3 
3 then the area of the shaded region = =-=- (Damietta 16) is 
y (a) 70 cm” (b) 147 cm” a 
Io | (c)170 cm? (d) 224 cm? E 
dg dg 
dg dg 
3 NEM pn O... 3 
3 3 
5 Best wishes dg 
dg dg 
5 MOM eee 3 
dg | | dg 
dg dg 
dg dg 
dg dg 
dg dg 
dg dg 
da 
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